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Washington  Office  Activities  = 

Kerb  Storey  spent  a  busy  fall  in  the  field  helping  Lull  and  others  lay  out 
the  Northeastern  Station' s  newly  established  Hubbard  Brook  Watershed 
Experimental  Area,  consulting  on  the  Coweeta  program,  participating  in  the 
Consultants'  meeting  on  the  Vicksburg  Infiltration  Project,  and  represent- 
ing Wl^E  at  the  meetings  of  the  Forest  Research,  and  Soils,  Water,  Fertilizer 
Advisory  Committees.    In  Washington,  Preparations  for  Congressional  hearings 
and  responding  to  requests  for  inf orniation  on  our  F,  Y,  '56  appropriation 
request  occupied  a  good  deal  of  his  time — ^with  most  promising  results. 

F.  Y.  1956  Program  " 

In  response  to  the  request  of  the  House  Subcommittee  on  Appropriations,  v/e 
have  separated  our  appropriation  increase  proposal  into  four  major  headings: 
Integrating  water  and  timber  management;  testing  effectiveness  of  watershed 
improvement;  control  of  uneconomic  water-loving  vegetation;  and  improving 
water  yield  in  high  snowfall  areas,    vie  Yxave  further  subdivided  these  major 
divisions  among  the  15  experimental  areas  where  we  propose  to  initiate  or 
intensify  work  if  the  $200,000  increase  is  approved. 

Our  two  Research  Advisory  Committees  have  employed  rather  different  terms 
to  describe  the  projects  which  they  recommend  for  expansion  or  initiation 
in  fiscal  years  '56  and  beyond.    The  five  major  divisions  of  our  program 
as  thej  are  recommended  in  a  statement  received  from  ARS  are  as  follows: 
Kydrologic  response  to  soil  cover;  revegetation  of  silt-source  areas;  con- 
trolling phreatophytes ;  finding  and  adapting  fire-resistant  vegetation  for 
watershed  protection  in  mountainous  areas;  and  analysis  and  interpretation 
of  hydrologic  data.    The  Committees  rate  the  last-named  "project"  highest 
in  priority  among  the  five.    The  special  importance  attached  to  this  ?Last 
item-  by  both  Advisory  Committees  highlights  their  desire  to  see  continuing 
tangible  results  from  the  watershed  management  as  \4ell  as  the  agricultural 
hydrology  research  of  the  Department. 

Other  Research 

ARS  line  projects :    Intensified  interest  in  the  watershed  protection  and 
flood  prevention  program  of  the  Department  is  indicated  by  a  line  project 
involving  research  on  maximum  discharges  and  other  hydrologic  factors  from 
agricultural  watersheds  of  different  sizes,  shapes,  topography,  and  crop- 
soil  complexes  characteristic  of  the  different  geologic  provinces  of 
Virginia  and  other  states.    The  project  applies  particularly  to  the  deter- 
mination of  runoff  rates,  etc.  on  farmlands  as  a  basis  for  designing  water 
detention  and  impounding  structures,  and  also  to  determine  the  water  yield 
potentials  of  watersheds.    Justification  of  the  project  is  based  on  the  » 
fact  that  the  watershed  protection  and  flood  prevention  program  has  created 
an  "enormous"  demand  for  hydrologic  information  as  a  basis  for  waterway 
improvement  and  structural  design.    The  project  description  also  reflects 
the  greatly  increased  need  for  water  yield  data  from  small  watersheds. 
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Other  approved  ARS  lirie  projects  call  for  research  on  "the  relation  of 
climate  to  conserving  water  for  crop  production  in  moisture  deficient 
areas,"  "causes  of  wind  erosion  and  evaluation  of  practices  for  its  con- 
trol," "factors  affecting  soil  formation  and  stability,  and  procedures  for 
characterization  of  soil  structure  in  relation  to  plant  growth,"  and  "soil 
moisture,  soil  temperature,  and  gaseous  diffusion  in  soils;  their  inter- 
relationships and  biological  significance." 

State  Agricultural  Experiment  Station  soil-water  research  projects  include 
such  studies  as  the  water  requirements  of  the  apple  tree,  development  of 
land  use  equations  for  the  sloping  soils  of  Indiana,  evaluation  of  poten- 
tially drought-resistant  grasses  for  the  Southwest,  and  studies  of 
physiological  factors  that  influence  water  needs  and  use  in  production  of 
horticult\jral  crops. 

More  on  Radioactive  Tracers :    Of  possible  value  in  studying  the  movement 
of  water  through  lysimeters  and  from  runoff  plots  and  watershed  units  is 
the  report  of  a  recent  study  of  the  efficiency  of  sand  filtration  as  re- 
ported in  Separate  No.  592,  ASCE  Proceedings.  Volume  81,  January  1955 
(pp.  592-1  to  592-23).    The  author,  Donald  M.  Stanley,  points  out  that 
little  is  known  on  the  mechanism  of  the  removal  of  suspended  matter  by 
rapid  sand  filters,  and  that  the  designs  so  far  are  based  on  empirical 
experience  which  does  not  adequately  consider  local  conditions.    The  prob- 
lem  under  investigation  concerns  the  determination  of  principles  of  design 
adequate  for  the  removal  of  particles  according  to  their  character  and  the 
requisite  quality  of  the  effluent.    The  radioisotope  1^31  was  finally 
chosen  from  among  others  tested  because  it  was  cheap,  has  a  short  half- 
life,  and  is  a  good  gamma  ray  emitter. 

Separate  Wo.  630,  ASCE  Proceedings.  Volume  81,  February  1955,  contains  an 
article  entitled  "Flood  Frequencies  Derived  from  River  Forecasting  Pro- 
cedures."   In  developing  the  procedure  and  in  illustrating  the  use  of  the 
curves  the  authors  make  no  attempt  to  take  into  account  the  effects  of 
extensive  changes  in  land  use,  land  practices,  or  both,  on  the  predicted 
flood  frequencies.    For  example.  Figure  3  on  page  630-11  which  represents 
a  12-hour  unit  hydrograph,  might  assimie  a  quite  different  shape  where 
watershed  improvements  had  been  applied  over  a  considerable  portion  of  the 
watershed.    It  might  be  worthwhile  bringing  together  and  publishing  in  the 
ASCE  Proceedings  some  of  our  own  data  on  watershed  experimental  areas  where 
changes  in  the  shape  of  the  unit  hydrograph  following  watershed  treatments 
have  been  demonstrated.    Examples  should  be  available  from  our  research  in 
southern  California,  TJtah,  and  North  Carolina,  among  others. 

National  Science  Foundation;    The  fourth  annual  report  of  the  Science 
Foundation  Board,  like  the  previous  report,  contains  some  excellent  dis- 
cussions on  science  policy  and  the  relations  of  science  and  scientific 
workers  to  everyday  life.    You  will  find  much  interesting  and  provocative 
reading. 

Subcommittee  on  Hydrology 

The  Subcommittee  is  still  interested  in  hearing  about  research  or  other 
analytical  activities  of  its  member  agencies.  The  series  was  opened  by 
Herb  Storey  with  an  illustrated  lecture  on  oiir  watershed  research,  followed 
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subsequently  by  others  frcm  ARS,  Geological  Survey,  Corps  of  Engineers, 
and  B-ureau  of  Reclemation.    The  next  scheduled  talk  is  to  be  given  by 
SCS  hydrologists  on  procedures  for  analyzing  watershed  conditions  and  the 
effects  of  small  watershed  programs.    A  new  work  group  on  standardi/ation 
of  normals,  headed  by  Walter  Langbein,  has  just  been  organized.    It  will  • 
delve  into  current  procedures  and  the  possibilities  of  developing  stand- 
ard nationwide  criteria  and  periods  for  computing  normals  as  they  may 
apply  to  the  analysis  and  reporting  of  basic  hydrologic  data,  Walter 
Langbein  is  also  completing  his  revision  of  the  194-3  National  Planning 
Board  report  on  "Principal  Federal  Sources  of  Hydrologic  Data."  The 
Forest  Service  is  among  the  three  agencies  which  have  satisfactorily  ful- 
filled his  request  for  information. 

I'feitional  Watershed  Congress 

Shortccmings  of  the  first  National  Watershed  Congress  led  Bernie  Frank  to 
make  four  suggestions  to  the  General  Committee  in  planning  for  the  next 
Congress.    The  first  proposes  the  appointment  of  a  technical  committee, 
composed  of  outstanding  watershed  researchers,  to  collect,  interpret,  and 
bring  before  the  Congress  the  latest  scientific  knowledge  on  what  watershed, 
programs  can  be  expected  to  accomplish  by  way  of  reducing  erosion,  sedi- 
mentation, and  flood  discharges.    The  report  would  provide  a  sound  factual 
basis  for  policies  and  proposals  of  the  next  Congress.    The  second  provides 
for  creation  of  a  Public  Lands  Committee  to  better  insure  thorough  con- 
sideration of  the  role  of  public  lands,  both  eastern  and  western,  in 
watershed  programs.    The  third  suggestion  provides  for  a  thorough  and 
objective  discussion  on  the  obstacles  to  applying  and  maintaining  sound 
watershed  programs  on  both  private  and  public  lands.    This  subject  would 
also  be  thoroughly  explored  in  advance  by  a  special  committee  and  opened 
up  for  full  discussion  on  the  floor  following  its  report,    "Final"  answers 
might  not  be  reached,  but  at  least  the  members  would  all  have  something 
to  ponder  over  after  returning  to  their  local  watershed  undertakings.  The 
fourth  point  suggests  more  adequate  attention  to  the  recreational,  fish 
and  wildlife,  and  other  "intangible"  aspects  of  watershed  planning  and 
action  programs.    It  proposes  that  the  policy  statement  of  the  first 
National  Watershed  Congress  be  reexamined  and  revised  to  the  extent  neces- 
sary to  recognize  these  values,  and  that  strong  provisions  be  made  to 
safeguard  or  develop  them  in  watershed  programs,  even  if  such  values  can't 
alvjays  be  justified  in  terms  of  commercial  benefit-cost  ratios. 

Following  discussion  of  the  above  proposals  by  the  General  Committee,  one 
of  its  members  wrote,  "All  of  your  suggestions  and  recommendations  were 
well  received.    It  is  believed  that  the  Committee  will  be  able  to  make  use 
of  your  proposals." 

Agriculture  Yearbook 

As  was  to  be  expected,  not  all  the  articles  which  prospective  authors  were 
invited  to  submit  have  been  accepted  by  the  Yearbook  editor.     (The  de- 
cisions are  his  entirely,  and  he  has  not  seen  fit  to  consult  Committee 
members  about  them.    Similar  rejections  have  occurred  in  previous  years, 
and  page  4-,  item  6    of  the  prospectus  definitely  implies  the  possibility 
that  some  contribuiions  might  be  rejected  this  year  also.)    The  California 
Station's  semiannual  report  for  this  period  registers  a  complaint  to  the 
effect  that  the  Yearbook  Committee  must  have  been  at  fa  lilt  in  not  planning 
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adequately,  else  all  articles  submitted  would  have  been  accepted.  Since 
a  copy  of  the  "plan"  (prospectus)  was  made  available  to "each  contributor 
well  in  advance,  any  apparent  duplications  or  other  weaknesses  detected 
at  that  time  should  have  been  commented  upon  then,  as  specifically  provided 
for  on  page  5,  item  8,  of  the  prospectus.    If  any  such  comments  were  sub- 
mitted, they  have  not  come  to  the  Committee's  attention. 

The  most  meticulous  planning  cannot  guarantee  that  all  articles,  however 
well  written,  will  be  accepted  for  publication  in  a  given  medium.    All  of 
us  who  write  extensively  have  had  our  offerings  rejected  at  one  time  or 
another  despite  ovr  own  high  opinions  of  their  quality  and  readability. 
Of  course,  opportunities  for  publication  elsewhere  can  often  be  taken 
advantage  of,  and  several  authors  have  acted  accordingly. 

Miscellaneous  v 

Photographs ;    The  black-and-white  photo  file  is  being  brought  up  to  date, 
thanks  to  the  hearty  cooperation  of  the  field.    Several  stations  are  plan- 
ning to  retake  early  photographs  where  circmstances  permit. 

Several  conservation  manuscripts  have  been  reviewed  and  revised,  including 
an  R-9  manuscript  on  "Forest  Watersheds"  prepared  for  science  teachers;  an 
educational  film  strip  on  soil,  water,  and  forest  conservation,  prepared 
by  a  private  firmj  a  National  Association  of  Manufacturers  brochure  on 
conservation;  and  a  brochure  of  the  Sport  Fishing  Institute  entitled 
"Land,  Water,  and  Fishing," 
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Effect  of  logging  on  sa.ljnon  streaius  December  21,  1950 

Suiamary  Report 

Effect  of  logging  on  Salmon  streams 

From  a  survey  of  30  logged  streams 
in  Southeast  Alaska 

by 

L,  W.  Zach 

The  Southeast  Alaska  salmon  canning  industry  relies  heavily  on  the  pink 
salmon  pack.    Pink  and  chum  salmon  spawning  occurs  in  the  hundreds  of  small 
and  medium  size  creeks  of  Southeast  Alaska.    Timberlands  cover  much  of  the 
spawning  stream  watersheds-    Further  development  of  Southeast  Alaska  depends 
on  increasing  utilization  of  the  forest  resoui-ce.    This  use  must  not  harm  the 
fishery  resources-    Investigations  of  the  Alaska  Forest  Research  Center  are 
aimed  at  learning  the  basic  characteristics  that  make  a  salmon  spa^^ming 
stream  and  the  requirements  for  logging  operations  to  protect  those  qualities. 
These  investigations  are  divided  into  two  projects.    The  first  is  a  long- 
term  study  of  four  test  streams  in  the  Kasaan  Ea^  region  where  the  first 
pulptimber  logging  is  expected  to  start.    The  second  is  an  observational 
study,  reported  here,  of  30  salmon  streams  exposed,  at  least  in  part,  to 
logging,  mostly  during  the  past  12  years.    They  are  largely  on  the  Southern 
and  Petersburg  Divisions.     Some  of  these  had  been  the  subject  of  much  dis- 
cussion as  to  whether  or  not  the  logging  had  damaged  the  stream  for  spawning. 
Others  were  merely  selected  as  representing  typical  streams  and  logging 
methods.    Early  results  from  the  Kasaan  Bay  test  streams  have  furnished 
essential  background  for  observing  and  evaluating  the  conditions  found  on 
the  logged  streams.    Important  clues  to  stream  character  are  such  features 
as  flood  marks,  gravel  size,  gradient,  debris  jams,  fish  bones,  pools, 
^^rindthrov7,  charmel  ch-anging,  size  of  flow  and  velocity. 

All  National  Forest  timber  sale  contracts  for  areas  that  involve  spawning 
streams  include  a  standard  itemized  general  clause  giving  comprehensive  pro- 
tection to  the  stream.    Additional  clauses  are  added  if  necessary  to  cover 
specific  cases.     (See  appendix  for  general  clause.) 

The  appendix  of  this  report  contains  brief  descriptions  and  photos  of  each 
stream  examined.    The  report  itself  is  a  summary  of  findings,  many  of  them 
based  only  on  repeated  observations,  but  v;hich  should  be  of  value  until  more 
is  known  about  the  possible  effects  of  logging  on  salmon  streams. 
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What  makes  a  salmon  spawnin:^;  stream? 

Systematic  investigations  and  observations  covering  30  logged  streams  plus 
basic  detailed  measurements  on  four  unlogged  streams  have  indicated  the 
factors  and  combination  of  factors  that  make  a  good  spawning  stream.  Fish 
and  'Wildlife  Service  officials  rate  spawning  streams  as  major,  minor,  and 
"pidler"  creeks.    This  classification  and  its  limita  have  not  been  precisely- 
defined  but  iiuplies  good  big  spawning  streams,  smaller  streams  of  some  value 
and  the  small  unimportant  marginal  streams  that  may  or  may  not  accommodate 
a  few  spawners.    The  better  streams  have: 

1.     Stable  flow  with  no  destructive  floods.    Floods  and  wide  flow 
fluctuation  are  very  common  on  Southeast  Alaska  streams  during 
the  fall  storm  periods »    High  water  is  detrimental  when  it 
changes  charjiels  and  spawning  beds,  causes  spawning  in  channels 
that  are  normally  dry,  causes  spawning  on  gravel  bars  that  go 
dry^  and  vhen  it  leaves  spawners  stranded  in  high  water  channels, 
sloughs,  potholes,  or  other  environment  unsuitable  for  spawningc 

Sustained  winter  flow  is  Djnportant;  lowest  discharge  usually 
comes  during  protracted  winter  freezes^    When  gravel  containing 
spawn  freezes  or  dries  out,  the  eggs  are  killed « 

2o    Favorable  current  with  optimum  velocity  at  about  1.8  feet  per 
-  r  second.    Acceptable  limits  extend  from  about  1,2  to  2.4-  feet 

per  second.    Fluctuation  in  flow  affects  velocity;  stable  flow 
■         is  desirable 

3.    Suitable  gravel  which  ranges  from  pea  to  egg  size.    V/ith  other 
factors  favorable  spawners  will  tolerate  a  considerable  range 
in  gravel  size, 

4-^    A  high  proportion  of  creek  channel  in  riffles  suitable  for 
spawning.    Spawning  capacity  of  a  stream  is  thought  to  be 
roughly  controlled  by  the  riffle  area ,    Quiet  pools  though 
good  for  fish  to  hide  and  rest  in  are  not  used  for  spawning, 

5.  Gentle  uniform  gradiejit  which  causes  favorable  water  velocities 
over  much  of  the  stream  regimen. 

6.  No  obstructions  to  spawner  ascent.    The  pinks  are  the  least 
aggressive  salmon  in  passing  obstructions.    Rapids,  falls,  debris, 
log  jams  may  impair  the  value  of  a  stream  for  spawning. 

7.  Tidal  zone  and  sea  approaches  not  conducive  to  illegal  and 
destructive  fishing.     Such  fishing  undoubtedly  has  made  serious 
inroads  on  the  escapement  of  parent  fish. 

The  above  characteristics  promote  consistent  production.    Factors  limiting 
spawning,  hatching  and  fry  migration  are  not  serious  in  the  best  streams. 
Such  creeks  should  be  consistent  producers  if  not  affected  by  factors  out- 
side the  regimen  of  the  spawning  stream. 
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Most  pink  spawning  streams  in  Southeast  Alaska  are  far  from  optimum.  They 
often  lack  one  or  more  of  the  qualities  needed.    Chance  then  plf.ys  a 
larger  part  in  successful  spat-zning. 

The  factors  considered  most  responsible  for  inconsistent  production  are: 

1.  Extreme  variation  in  rainfall  during  the  spawning  season  which 
may  give  anything  from  five  inches  or  more  a  day  to  rainless 
periods  of  up  to  two  weeks.     Cn  the  test  streams  under  observa- 
tion this  gave  a  maximum  discharge  during  the  spawning  season 
of  September  15  to  October  15,  19A9  that  was  232  times  as  much 
as  the  minimum  spawning  season  flow,    Marked  changes  often 
occur  v;ith  such  extreme  fluctuations.     Some  streams  remain 
unseeded  as  a  result  of  continued  drought.    Exposed  redds 
(nests)  from  falling  water  are  very  common, 

2.  Bear  and  bird  predation.    This  is  very  serious  on  some  streams. 
Bears  often  kill  all  the  spawners  in  small  streams.    This  is 
most  striking  on  the  brook  type  creek.    Larger  streams  offer 
more  protection.    Vegetative  cover  helps. 

3.  Too  much  gradient,  resulting  in  high  water  velocity  which  in 
turn  gives  gravel  that  is  too  large.    Many  poorer  spawning 
streams  appear  to  be  due  to  this  chain  of  gradient -velocity- 
gravel.    Fest  v/ater  needs  little  channel  for  a  given  flow. 
It  removes  the  small  gravel  leaving  the  bottom  too  hard  and 
rough  for  good  spawning. 

U»    Streams  that  are  too  small  to  give  adequate  minimimi  flows. 
These  offer  little  hope  for  successful  spawning. 

Steps  taken  to  protect  spawning  streams  in  logging; 

All  Forest  Service  timber  sale  contracts  on  areas  involving  salmon  spawning 
streams  include  clauses  to  protect  the  fishery  resources.    These  clauses 
are  reviewed,  revised  when  necessary  and  approved  by  the  Fish  and  Wildlife 
Service  before  the  contracts  are  completed. 

A  number  of  practices  have  been  used  to  avoid  damage  to  salmon  streams. 
They  include; 

1.    Prohibiting  yarding  or  reading  in  a  salmon  stream  bed,  Reading 
across  a  stream  is  allov;ed  only  at  designated  crossings 
specifically  authorized.    During  the  "off  season"  which  is  the 
time  of  the  year  after  the  fry  have  left  in  the  spring  and 
before  the  spawners  arrive  in  the  late  summer  or  fall  there  can 
be  no  direct  damage  to  the  fish  but  the  precaution  is  exercised 
to  avoid  damage  to  the  spawning  facilities «    On  most  salmon 
streams  observed  in  1949  and  1950  this  period  can  safely  be  set 
for  July  1  to  iiugust  15  if  chum  and  pinks  are  the  predominant 
fish-.    If  pinks  only,  the  early  date  can  be  advanced  to  June  15. 
On  many  streams  spavmers  do  not  arrive  before  September  1,  From 
September  15  to  October  15  spawning  is  at  its  peak  on  the 
Kasaan  Bay  test  streams.    Pink  fry  leave  earliest;  the  peak 
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migration  in  194-9  and  1950  was  in  Kay  on  Cld  Tom  Creek. 
Peak  chiM  migration  was  in  June.    Variation  by  years  and 
between  streams  has  been  widely  observed.    Some  streams  are 
known  as  "early  streams"  others  as  "late  streams". 

Logging  in  the  stream  during  its  barren  period  is  not  known  to 
do  any  harm  provided  the  physical  factors  remain  iinchanged. 
VJhere  logging  has  been  directly  down  the  stream  the  channel 
has  often  been  straightened,  deepened  and  cleared  of  debris. 
This  can  speed  discharge  v;hich  would  improve  the  stream  if 
the  current  had  been  too  sluggish.    It  would  impair  the  stream 
if  the  current  was  optimum  or  already  too  fast. 

Stream  crossings  have  far  less  impact  on  the  stream.  Few 
streams  were  examined  that  did  not  have  substantial  areas 
unsuited  to  spawning «    Crossings  over  bed  rock  outcrops  or 
coarse  gravel  could  hardly  harm  the  bed  at  any  sea  son  of  the 
year.    Bringing  soil,  silt  or  debris  into  the  stream  is 
another  matter*    No  quantitative  or  qualitative  damage  has 
been  evaluated  for  this.    In  all  streams  examined,  silt  did 
not  remain  in  the  stream  channel  or  on  the  spa\7ning  beds  even 
during  the  season  of  logging.    High  water  carried  it  out. 
Damage  might  occur  from  the  silt  during  the  spawning  season 
but  would  probably  be  limited  to  that  season  only.  Diversion 
of  stream  flow  down  logging  roads  can  usually  be  avoided  by 
crossing  on  proper  approaches.    If  danger  of  diversion  exists 
barriers  can  be  thrown  up,    VJith  firm  banks  and  a  hard  bottom, 
limited  stream  crossings  should  do  little  harm  at  any  season 
of  the  year, 

2.  Leaving  a  100-foot  reserve  strip  of  timber  along  the  creek  to 
avoid  disturbance  to  the  stream.    This  is  a  conservative 
measure  that  sometimes  backfires  through  excessive  v;indthrow 
when  cutting  exposes  the  strip  to  the  wind.    Another  common 
occurrence  on  the  streams  of  gravel-fill  valleys  is  natural 
channel-changing  and  bank  cutting.    I/indfalls  result.  These 
sometimes  effectively  collect  debris  to  form  extensive  jams. 
Logging  them  eliminates  this  threat  and  saves  the  timber. 

If  done  properly,  in  the  "off  season",  no  damage  occurs.  It 
appears  that  such  logging  practice  should  be  more  common. 
In  addition,  sound  natural  windfalls  should  be  removed  and 
utilized, 

3.  Requiring  all  trees  to  be  felled  away  from  the  creek.    This  is 
unrealistic  and  practically  impossible.    The  result  is  the 
heavy  leaners  must  be  left  to  fall  across  the  stream  at  a 
later  date.    A  better  approach  for  trees  leaning  over  the 
creek  is  to  fall  them  directly  across,  pull  the  logs,  remove 
small  debris  and  drag  the  top  well  back  from  the  stream,  V/here 
the  top  goes  well  beyond  the  far  bank  it  can  be  left  as  it  is 
usually  v/ell  anchored.    This  work  again  must  be  planned  for 
the  "off  season".    Tractor  logging  is  flexible  and  vjell  adapted 
to  working  along  streams. 
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L.    Falling  all  trees  v-ithin  IOC  feet  of  the  creek  whether  mer- 
chentable  or  net  to  avoid  ^rindfall.    This  is  a  reversal  of  the 
100  foot  reserve  strip  method.     It  imposes  an  unproductive 
task  on  the  logger  and  can  defeat  its  purpose  if  material 
falls  into  the  creek  or  can  be  washed  in.    Trees  along  a  creek 
channel  naturally  lean  over  the  creek.    If  they  are  not  removed 
after  falling  they  may  as  well  be  left  standing.    This  stipula- 
tion should  be  made  v/ith  flexible  application  to  suit  conditions 
obtaining.    No  sale  has  yet  been  observed  where  this  clause  has 
been  literally  applied. 

5.  Prohibiting  the  use  of  stream  gravel  for  road  building.  This 
sometimes  appears  to  be  an  unnecessary  precaution.    It  is  realized 
that  any  interference  with  natural  stream  conditions  is  looked  on 
with  suspicion  at  this  stage  of  the  game.    It  is  also  appreciated 
that  investigations  have  not  gone  far  enough  to  give  all  the 
answers.    But  it  does  appear,  from  our  examination  of  many  salmon 
streams,  that  conservative  use  of  flood-formed  high  gravel  tars 
would  have  little  or  no  effect  on  the  stream.. 

Some  streams  have  millions  of  yards  of  gravel.    Cur  examinations 
indicate  that  thousands  of  yards  are  shifted  and  reshifted  from 
tar  to  bar.    This  is  a  natural  occurrence.    The  removal  of  a  few 
hundred  yards  under  proper  supervision  probably  would  have  no 
measurable  effect  on  the  stream. 

The  use  of  gravel  bars  for  truck  and  tractor  roads  has  sometimes 
been  permitted.    This  depends  again  on  conditions  surrounding  the 
individual  stream.    Changes  with  every  flood,  repeated  crossings 
required,  unpredictable  soft  spots  and  the  responsibility  of 
keeping  the  stream  clear  should  make  such  practices  of  question- 
able value  to  the  practical  logger. 

6.  Bridging  of  streams  vjhich  has  usually  been  required  on  larger 
streams.    Permanent  or  semi -permanent  bridges  are  expensive. 
Typical  streams  with  unstable  banks  and  recurring  floods  make 
bridges  a  very  expensive  problem.    The  Tunahean  Creek  bridge 
(Fig.  103,  Appendix)"  has  been  a  recurring  source  of  expense. 
General  rules  cannot  be  m.ade  but  in  many  cases  fording  at 
selected  spots  seems  feasible.    Temporary  low  water  bridges 
(Fig.  105,  Appendix )\an  often  be  used  to  avoid  direct  use 

of  the  creek.    Truck  hauling  across  a  creek  at  a  ford  does 
not  drag  material  into  the  creek  as  does  donkey  swinging  or 
tractor  reading. 

7.  No  disturbance  of  the  stream  bed  in  the  tidal  zone.  Booming 
in  the  tidal  zone  of  streams  was  common  practice  a  few  years 
ago.     It  was  mistakenly'-  thought  that  no  hann  could  be  done  to 
a  stream  below  the  high  tide  point.    Tidal  zone  spawning  is 
important  on  most  pink  streams  and  fry  emergence  in  that  zone 
has  been  established.    It  is  now  felt  that  activity  in  the 
tidal  zone  channel  should  be  avoided  except  during  the  "off 
season".    Work  on  other  portions  of  the  beaches  should  not 
affect  the  spawning  stream. 


*?!ot  included. 
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Suiiimary  and  Conclusions 


1.  Few  of  the  30  streams  examined  showed  any  recognizable  damage 
from  logging  and  some  of  these  operations  took  no  precautions 
to  protect  the  streams.  As  a  result  of  these  examinations  it 
would  seem  that  logging  could  be  carried  on  in  the  watersheds 
of  most  salmon  streams  if  proper  safeguards  are  employed.  The 
characteristics  of  the  drainage  and  stream  should  be  understood 
to  allow  intelligent  planning  for  the  operation. 

2.  No  evidence  was  found  that  logging  had  destroyed  fish  runs  in 
any  of  the  streams  examined.    Some  streams  have  been  noticeably 
cleared  of  accumulated  windfalls  and  associated  debris  by 
logging  downstream.    All  streams  that  accommodated  fish  before 
logging  still  support  spawning.     Stocking  appears  to  fluctuate 

in  the  same  manner  and  to  the  same  relative  degree  as  in  adjacent 
unlogged  streams. 

3.  Logging  has  been  done  on  only  a  few  of  the  thousands  of  pink 
spawning  streams.    Timber  suitable  for  the  lumber  industry 
normally  occurs  in  limited  blocks  on  small  areas.    Few  water- 
sheds have  more  than  a  small  fraction  of  their  total  area 
occupied  by  operable  saw  timber.    A  compilation  of  the  watershed 
area  compared  to  area  cleared  oj  cutting  on  the  30  streams 
examined  showed  127^200  acres  of  watersheds  with  1550  acres 
cleared  or  mostly  cleared  by  saw  timber  cutting.    Thus,  only 
1.2  percent  of  the  watersheds  was  cleared.    The  largest  clear- 
cutting  of  the  30  areas  examined  covered  15.5  percent  of  the 
watershed.    Proposed  pulptimber  cuttings  will  cover  greater 
proportions  of  some  watersheds.    Comprehensive  cruises  of  Harris 
and  Kaybeso  Creek  valleys  found  5000  acres  of  the  total  19,200 
acres  of  the  Harris  River  watershed  and  2004-  acres  of  the  total 
9280  acres  of  the  Maybeso  Creek  watershed  suitable  for  pulp 
timber.    The  rest  consists  of  scrub,  muskeg  and  inoperable 
areas.    Harris  and  Maybeso  Creek  valleys  contain  substantially 
better  than  average  stands.    Hence  most  watersheds  will  be  less 
completely  cutover. 

Past  logging  along  or  near  spawning  streams  was  confined  to  the 
best  timber  of  the  lower  valleys.    A  very  small  proportion  of 
any  of  the  major  streams'  watersheds  has  been  touched  by  logging. 
In  no  case  have  sale  areas  exceeded  a  few  hundred  acres.  Hith 
tractor  yarding  so  much  residual  non-sawtimber  hemlock  may  be 
left  that  cutting  is  not  discernible  on  aerial  photographs. 

4.  Many  Southeast  Alaska  spawning  streams  are  characterized  by  such 
unfavorable  conditions  as  wide  fluctuation  in  flow,  winter 
freezing,  droughts,  heavy  predation  and  small  size.  Together 
these  result  in  uncertain  production  and  a  heavy  loss  of 
spawners.    Streams  that  are  too  small  cannot  be  expected  to 
produce  fry.    Ordinarily  watersheds  of  less  than  about  one  square 
mile  were  found  too  small  to  feed  even  a  minor  spawning  stream. 
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5.    Observations  show  striking  variations  from  strearu  to  strean:» 

Blanket  rules  to  protect  the  fishery  resource  in  all  cases  would 
have  to  be  so  stringent  that  they  would  needlessly  obstruct 
operations  in  many  cases.    Logging  methods  must  be  planned  to 
meet  the  protection  requirements  of  the  individual  stream. 
Thus  the  salmon  resource  can  be  protected  without  unnecessary 
burdens  on  the  logging  operation. 
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Vi.Ci;WICAL  NOTES 
of  the 

AlASKii  FCEEST  RESEARCH  CElfTER 


No.  ^  Juneau,  Alaska 


Effect  of  Rainfall  on  stream  Flow  in  Southeast  Alaska 

Waterflow  patterns  of  Southeast  Alaska  salmon  streams  are  characterized 
by  marked  fluctuation  in  flow  and  recurring  fall  floods.    A  low  stage  in 
the  dead  of  winter  while  precipitation  is  stored  as  snow,  a  considerable 
spring  run-off  that  is  quite  stable  until  the  snow  is  dissipated,  and 
summer  and  fall  flows  fluctuating  with  rainfall  se^s  to  be  the  typical 
pattern,    Ejctreme  low  water  follows  rainless  periods  in  summer.  On 
streams  having  no  lakes  to  exert  a  stabilizing  influence,  the  sustained 
heavy  rainfalls  of  autumn  cause  violent  floods. 

First  year  measurements  on  U  streams,  taken  in  a  study  of  the  effect  of 
logging  on  salmon  spawning  streams,  indicate  also  that  in  this  region  of 
heavy  rainfall  watersheds  remain  almost  continually  saturated.    Because  of 
this  the  watersheds  have  little  extra  storage  capacity  during  the  seasons 
of  heaviest  rainfall,  hence  fall  floods  are  normal.    Total  rainfall  on 
the  watersheds  of  streams  without  sizable  lakes  drains  out  within  a  few 
hours  after  it  falls. 

The  watersheds  are  composed  primarily  of  thin  soils  over  bed  rock  on 
steep  slopes  and  water-logged  raw  peat  in  the  muskegs.    Ground  storage 
capacity  of  water  is  small.    Base  flow  is  a  small  fraction  of  the  dis- 
charge rate  accompanying  heavy  rains.    With  ground  storage  capacity  quickly 
exhausted  after  rains  commence,  discharge  quickly  rises  to  roughly  equal 
the  rainfall  rate.    On  Harris  River  the  September  21-22  precipitation  of 
7.13  inches  resulted  in  a  discharge  rate  equal  to  the  rainfall  rate  before 
half  the  rain  had  fallen.    After  two  days  of  diminishing  rain  followed  by 
two  rainless  days  discharge  had  decreased  from  the  peak  of  4^30  second- 
feet  to  14.0  second-feet.    When  the  small  soil  water  storage  capacity  is 
exhausted  stream  flow  is  very  sensitive  and  closely  correlated  to  rainfall. 
Figure  li/  and  Table  1  clearly  show  the  impact  of  the     98-inch  rainfall 
of  October  13  on  the  saturated  watershed  of  Harris  River,    Here  the  pre- 
ceding 5  days  of  October  8  to  12  yielded  from  1.62  to  .22  inches  of  rain 
keeping  the  soil  saturated  and  the  stream  level  above  normal  and  fluctuating 
rapidly.    The  October  13  rainfall  drove  the  river's  discharge  rate  to  the 
season's  peak  of  7360  second -feet.    The  next  day  this  was  down  to  715 
second-feet  falling  to  280  on  the  15th  and  150  second-feet  on  the  17th  of 
October. 

Rainfall  in  Southeast  Alaska  is  not  of  the  cloudbiorst  type  and  thunder- 
storms are  unccmmon.    The  heaviest  rainfalls  of  the  past  year  were  steady 
prolonged  downpours  characteristic  of  the  fall  southeastern  storms. 


1/    Not  included. 
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Table  1  give^  comparative  data  between  rainfall  and  discharge  dm*ing  the 
peak  salmon  spawning  period  for  two  of  the  four  streams  imder  observation. 
The  Table  1  values  giving  greater  discharge  than  total  precipitation  is 
probably  due  to  heavier  rainfall  at  higher  elevations^    Flow  patterns  for 
the  three  streams  without  lakes  are  nearly  identical.    The  fall  rainy 
season  normally  produces  the  most  violent  floods  at  which  time  movement 
of  log  jams  and  gravel  bars  and  minor  changing  of  stream  channels  is 
common.    Water  erosion  is  not  serious  outside  of  the  stream  beds  although, 
landslides  do  occur  on  these  forested  watersheds  when  the  saturated  thin 
soil  over  bed  rock  slides  from  steep  slopes.    Such  slides  are  seldom 
extensive,  the  most  common  being  a  narrow  ribbon  from  near  the  top  of  a 
ridge  and  ending  at  the  beach  or  intervening  bench.  - 

Table  1. 


Length  of  drainage       >      -  v 

Area  of  watershed 

Minimum  discharge 

Maximum  discharge 

Aver.  max.  2k  hr,  rainfall  in  cti. 

ft. /sec.  1/ 
Aver.  max.  4.8  hr.  rainfall  in  cu. 

ft ./sec,  2/ 
Aver,  max,  24  hr.  discharge 
Aver,  max,  4-8  hr,  discharge 
Ratio  minimum  to  maximum  discharge 


Maybe so  Creek         Harris  River 

6  miles  11  miles 

14,5  sq.  miles       30    sq.  miles 
15     cu.  ft. /sec.  42    cu.  ft./sec, 
34.60    "    "    "  "     7360  " 


»     H  tl 


2000    "  "  "  "  402^0  "  "  " 

1400    "  "  "  "  2900  "  "  "  " 

2032    "  "  "  "  4.542  "  "  "  " 

1345    "  "  "  "  2710  "  "  "  " 

1/231  1/175 


1/   Average  of  maximum  24  hour  period  precipitation  recorded  on 

October  13,  1949. 
2/   Average  of  maximum  48  hour  period  precipitation  recorded  on 

September  21  and  22,  1949. 


April,  1950 


L,  v;,  Zach 
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Division  of  Watershed  Management  Research 
1.;;  -     California  Forest  and  Ran^e  Experiment  Station 

■    .  GENERAL 


The  Yearbook  Hassle 

As  reported  in  the  last  semiannual  report,  three  members  of 
the  California  Station  accepted  invitations  to  work  on  chapters  for 
the  USDA  Yearbook,  "Water".    Colman  was  to  work  on  two  chapters, 
Gleason  and  Sinclair  each  on  one.    Latest  word  from  the  Yearbook 
editor  is  that  two  of  the  four  chapters  were  accepted,  and  the  others 
rejected  politely,  but  firmly. 

This  is  not  a  good  record.    Something  went  wrong  between  here 
an^  Washington,  and  resulted  in  a  most  unfortunate  waste  of  time  and 
effort.    The  fault  did  not  lie  in  the  manuscripts  that  were  prepared. 
All  were  carefully  written,  reviewed,  and  revised.    All  stood  well  on 
their  own  feet  and  supplied  good  discussions  of  the  subjects  assigned. 
All  were  sound  technically  and  written  well.    But  the  criticism  re- 
ceived from  the  editor  was  that  each  one  rejected  duplicated  the  sub- 
ject matter  of  chapters  prepared  by  others.     It  looks  to  us  as  if  the 
original  planning,  as  represented  by  the  Yearbook  prospectus,  was  to 
blame.    Perhaps  there  were  too  many  cooks  at  this  stage. 

We  regret  the  lost  time,  and  the  disappointment  of  authors  who 
dig!  their  best  and  were  turned  down  through  no  fault  of  theirs.  In 
the  future  when  nation-wide  participation  is  required  in  publications, 
meetings,  or  other  programs,  we  hope  planning  will  be  adequate  to 
avoid  such  things. 

Snow  Again 

California's  mountains  are  a  little  shy  of  snow  this  year,  but 
California  has  not  been  shy  of  talk  about  snou  research.  Director 
Jemison,  Colman,  and  Anderson  have  sung  for  their  dinners  and  trod 
the  boards  in  several  parts  of  the  state  discussing  research  in  snow-, 
pack  management.     (See  Meetings.)    The  State  Chamber  of  Commerce  has  :t 
shown  particular  interest,  inviting  Jemison  and  Colman  to  talk  about 
snow  at  three  of  this  spring's  regional  meetings  of  the  Chcunber. 
Colman  and  Anderson  took  part  in  a  symposium  on  snow  at  the  Pacific 
Southwest  Meeting  of  the  American  Geophysical  Union.    A  proposal  for 
snow  management  research  made  at  the  A.G.U,  meeting  aroused  a  good 
deal  of  interest  in  the  newspapers,  partly  perhaps  because  of  the 
name  "Operation  Wet  Blanket"  given  to  the  research  program.    The  San 
Francisco  Chronicle  carried  the  story  on  the  first  page,  and  even  the,  • 
New  York  Times  gave  it  prominent  space.     Probably  an  eye-catching  name 
would  help  generate  interest  in  other  research  in  watershed  management. 


Publications  "Sold  Out" 


r: 


"A  Guide  to  Erosion  Reduction  on  National  Forest  Timber  Sale 
Areas",  co-authored  by  Kraebel,  has  been  a  best  seller.    The  Regional 
Office,  publisher  of  the  Guide,  reports  that  the  first  printing  of 
1^000  copies  is  exhausted^  but  that  requests  continue  to  arrive. 
Plans  are  being  made  to  re-print  the  Guide  and,  we  hope,  make  a  few 
editorial  changes  which  seem  to  be  needed. 

Hamilton's  Technical  Bulletin,  "Rainfall  Sampling  on  Rugged 
Terrain",  is  also  reported  sold  out.    With  the  first  printing  of 
3,000  copies  gone,  and  back-Orders  for  1,000  on  hand,  a  re-printing 
job  is  in  the  offing.  - "  •       ■  . 

"Lands  of  Origin"  '  1: 

California  is  engaged  in  a  controversy  over  who  has  rights 
to  the  use  of  water,  the  "counties  of  origin"  of  the  water,  or  the 
counties  to  which  this  water  is  transported  for  use.    We  have  recently 
delineated  the  lands  of  origin  of  California's  water.    This  was  done 
to  define  more  clearly  where  most  of  the  State's  annual  supply  of 
streamflow  comes  from.    A  copy  of  the  resulting  map  is  inserted  in 
this  report  and  shows  that  k-2  percent  of  California's  land  yields 
95  percent  of  California's  average  annual  streamflow.    The  map  further 
divides  this  main  water-yielding  area  into  belts  which  have  signifi- 
cantly different  implications  for  watershed  management. 

A  3~l/2  by  ^-foot  copy  of  the  map  has  been  prepared  with  re- 
movable overlays  of  colored  transparent  Plexiglas.     Its  construction 
may  be  of  interest  to  our  colleagues.    A  yellow  sheet  is  placed  first 
to  cover  the  entire  water-yielding  area.    Over  this  is  placed  a  red 
sheet  which  covers  the  entire  snow-pack  area.    Then  a  blue  sheet  is 
placed,  which  covers  the  entire  commercial  forest  belt.    A  touch  of 
"magic"  enters  when  the  blue  sheet  is  placed,  because  the  forest 
area  below  the  snowpack  line  suddenly  becomes  green,  while  that 
above  becomes  purple.     Thus,  the  forest  belt  is  divided  strikingly 
at  the  lower  edge  of  the  snowpack  zone.    The  overlays  are  held  in 
place  by  pegs  that  protrude  from  the  map  board  and  engage  holes 
drilled  through  the  Plexiglas.     In  case  you  get  ideas  along  this 
line,  beware  of  plastic  pegs,  as  they  shear  too  easily;  use  birch 
dowels  instead. 


We  have  had  considerable  success  in  explaining  watershed 
management  problems  by  using  this  map.     The  build-up  of  colors  holds  ; 
the  attention  of  the  audience    and  the  separations  on  the  completed  ; 
map  make  areas  of  different  kinds  of  management  clear.    We  have  found 
that  it  comes  as  rather  a  shock  to  audiences  to  realize  that  their  . 
water  comes  initially  from  the  land,  and  from  a  relatively  small 
part  of  the  State's  area--rather  than  from  reservoirs  and  wells. 
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MAJOR  WATER-YIELD  AREAS 
OF  CALIFORNIA 


Woodland  -  brush -grass  belt 
Forest  belt 


Snow-pack  zone 


Forest  belt  in  snow-pack  zone 


Woodland-"br  ash-grass 
Forest  belt  below  snow  zone 
Forest  belt  in  snow  zone 
Alpine  snow  zone 
Total 

Entire  State 


Area 
(Acres) 

17,850,000 
12,  530,000 
9,070,000 
3,000,000 
42,4^0,000 

101,300,000 


Av.  ann.  water  yield 
(Acre  feet) 

8,930,000 
22,550,000 
27,200,000 

9,000,000 
67,680,000 

71,000,000 


Soil  Water  Gadget 

Our  colleagues  may  be  interested  in  a  fev  statistics  about  the'-  •■ 
Fiberglas  soil  moisture  instrument,  which  has  been  under  commercial 
manufact\ire  for  about  seven  years.    Sales  have  been  increasing  pro- 
gressively since  the  start  of  manufacture.     In  1950^  1,200  soil  units  ■- 
were  sold;  in  1951,  2,000,  in  1952,  3jOOO;  in  1953,  2,000,  and  last 
year  sales  ran  to  4,000  imits.    Total  sales  stood  at  1^,921  soil  units ■• 
and  260  meters  at  the  end  of  February  1955* 

Most  sales  have  been  made  to  organizations  in  the  United  States  ' 
proper.     Our  next  best  customers  are  in  Canada,  where  670  soil  units 
have  been  purchased.     Inq.uiries  about  the  instrument  have  come  from  7 
coimtries  in  Africa,  1^+  in  Europe,  10  in  Central  and  South  America, 
and  6  in  Australia  and  Asia. 

PERS03MEL 

Everett  L.  Hamilton  has  been  appointed  to  the  International 
Committee  on  Precipitation  of  the  International  Union  of  Geodesy  and 
Geophysics.     Other  members  of  the  committee  include  L.  Serra  (France), 
L.  Poncelet  (Belgium),  and  Max  Kohler  (U.S.A,).., 

Henry  Hellmers  has  been  designated  as  co-chairman  of  the  program 
committee  for  the  Ecological  Society  meetings  to  be  held  in  Pasadena  in 
June  1955;  in  conjunction  with  the  A.A.A.S.  Pacific  Division  meetings. 

PUBLICATIONS 

Manuscripts  Published 

"Water  Control  and  Timber  Management, "  by  E.  A.  Colman.  Pro- 
ceedings h^th  Annual  V/estern  Forestry  Conference:    pp  2k,  25:  195^« 
Explains  the  three  objectives  of  watershed  management  as  protection 
of  the  larid,  repair  of  vratershed  damages,  and  improvement  of  water 
yield.    Further  explains  how  forest  lands  can  be  managed  for  water 
yield  control  in  the  course  of  timber  production. 

"A  Guide  to  Erosion  Reduction  on  National  Forest  Timber  Sale 
Areas,"  by  C.  J.  Kraebel  and  members  of  Forest  Service  Region  5  staff. 
Published  in  multilith  form  by  Region  5,  195^- 

"Rainfall  Sampling  on  Rugged  Terrain,"  by  E.  L.  Hamilton,  U.S. 
Dept.  Agr.  Tech.  Bui.  No.  IO96.    December  195^+. 

■"Hydrologic  Analysis  Used  to  Determine  Effects  of  Fire  on  Peak 
Discharge  and  Erosion  Rates  in  Southern  California  V/atersheds ,  "  multi- 
lithed  by  Calif.  Forest  and  Range  Expt.  Sta.,  February  195^.     ^^9  pp. 
illus.     By  P.  B.  Rowe,  C.  M.  Countrym.an,  and  H.  C.  Storey.     The  methods 
of  hydrologic  analysis  described  were  used  in  one  phase  of  a  study  to 
appraise  the  damages  resulting  from  vratershed  fires  in  southern  Cali- 
fornia.   This  report  was  not  given  general  distribution  but  copies  can 
be  obtained  upon  request. 
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"Detecting  Hydrologic  Effects  of  Changes  in  Watershed  Conditions 
by  Double -Mass  Analysis/'  by  H.  W.  Anderson,  Trans.  Amer.  Geoiihys;0nion ;  r 
Vol.  36,  K04  1,  pp  119-12.5,  February  1955.    The  double-mass  plotting  of 
hydrologic ; events  against  a  meteorological  control  illustrates  one  way 
of  detecting  the  effects  of  X'/ildfires.    Sedimentation  and  peak  inflow 
of  Gibraltar  reservoir  were  found  to  have  increased  markedly  following  '■ 
the  wildfires  of  1932  and  1933>  then  to  have  decreased  as  the  watershed 
recovered  from  the  fires.    Wo  change  in  the  total  annual  inflow  was 
detected  using  the  same  method.     It  was  concluded  that  the  effects  of 
changes  in  watershed  conditions  must  be  taken  into  account  in  estimating 
long-terra  sedimentation  and  flood  frequency  from  the  short-tem  records 
now  available. 

"Streamflow  Reactions  of  a  Fire-Damaged  Watershed,"  by  J.  D. 
Sinclair  and  E.  L.  Hamilton,  Proceed.  A.S.C.E.,  Vol.  81/  Sep.  No.  629^ 
February  1955-    The  material  covered  by  this  paper  was  presented  in  the 
April- September  195^  Semiannual  Report. 

"Temperature  Requirements  for  Germination  in  Relation  to  Wild  Ismd 
Seeding,"  by  W.  C.  Ashby  and, H.  Hellmers,  Jour.  Rsmge  Mgmt.,  March  1955. 
Germination  rates  as  affected  by  temperature  were  determined  for  twenty 
species  of  grasses  and  forbs  considered  promising  for  wild  land  seeding 
in  southern  California.     Laboratory  findings  were  correlated  with  local 
field  temperature  and  moisture  conditions. 

Manuscripts  Accepted  for  Publication  '  .  ■  .  ' 

"The  Water  Cycle,"  by  W.  C.  Ackermann  (ARS),  H.  0.  Ogrosky  (SCS), 
and  E-  A.  Colman.     For  publication  in  USDA  Yearbook,  1955-  Describes 
the  hydrologic  cycle  with  emphasis  on  points  in  the  cycle  where  man  can 
exert  influences  on  water. 

"Soil  Siarveys  on  Forest  and  Range  Lands,"  by  J.  A.  Retzer  (RM, 
Station)  and  E.  A.  Colman.    For  publication  in  USDA  Yearbook,  1955.'''  ' 
Describes  soil  survey  procedures  for  wild  lands  and  shows  how  these' 
differ  from  surveys  made  on  cultivated  lands.  ..  . 

"Root  Systems  of  Some  Chaparral  Plants  in  Southern  California, "  by 
H.  Hellmers,  J.  S.  Horton,  G.  Juhren,  and  J.  O'Keefe,  has  been  accepted 
by  Ecology.    The  root  systems  of  68  plants,  representing  I8  species  of 
shrubs  and  subshrubs,  were  studied.    The  relative  importance  of  the 
different  types  of  root  systems  observed  is  discussed  in  relation  to  the 
erosion  and  water  yield  problems  of  watershed  management. 

"Soil  Fertility:     A  Watershed  Managem.ent  Problem  in  the  San  Gabriel 
Mountains  of  Southern  California,"  by  H.  Hellmers,  J.  Bonner;,  and  J.  M. 
Kelleher,  has  been  accepted  by  Soil  Science.    Reports  the  effects  of 

fertilizing  local  mountain  soils  under  greenhouse  and  field  conditions. 

■      ■  '  ■■  ■  '  •  .1 

"Development  of  Vegetation  after  Fire  in  the  Chamise  Chaparral  of 
Southern  California,"  by  J.  S.  Horton  and  C.  J.  Kraebel,  has  been  accepted 
by  Ecology.    Describes  periodic  observations  of  plant  succession  after 
fire  on  permanently  marked  plots  throut^h  the  period  of  rise  and  decline 
of  the  temporary  vegetation,  until  the  permanent  shrubs  again  dominated 
the  burned  area. 


New  Manuscripts 


"Operation  Wet  Blanket:    Proposed  Research  in  Snowpack  Manage- 
ment in  California, "  by  E.  A.  Colman.    Planned  for  A.G.U.  Transactions. 

"Reconnaissance  Methods  of  Measuring  Erosion,"  by  C-  H.  Gleason. 
Presented  at  the  December  193k  meeting  of  the  AAAS  in  Berkeley,  and 
being  revised  for  submission  to  one  of  the  technical  journals.  , 

"Forest  Cover  Effects  on  Snowpack  AcciJimulation  and  Melt,  Central 
Sierra  Snow  Laboratory,"  by  H.  W.  Anderson.    Planned  for  A.G.U.  Trans- 
actions . 

"Watershed  Damage  -  Its  Signs  and  Causes,"  by  C.  H.  Gleason, 
Paul  E.  Packer  (int.  Station),  and  Roy  D.  Hockensmith  (SCS)  originally 
planned  for  publication  in  the  USDA  Yearbook,  is  now  proposed  for  sub- 
mission to  one  of  the  semitechnical  journals. 

"Conquering  Kennett's  Gullies,"  by  C.  J.  Kraebel.     Planned  for 
submission  to  American  Forests.    A  picture  story  and  description  of 
planting  and  other  work  done  to  control  erosion  in  the  smelter-fume 
area  of  the  upper  Sacramento  Valley. 

"Western  Mountain  Floods,"  by  J.  D.  Sinclair  and  G.  W.  Craddock 
(Int.  Station)  originally  planned  for  publication  in  the  USDA  Yearbook, 
is  now  proposed  for  submission  to  one  of  the  semitechnical  journals. 

CURREM'  RESEARCH 

SAN  DIMAS  EXPERIMENTAL  FOREST 

■  General 

The  research  program  on  the  San  Dimas  Experimental  Forest  was 
reviewed  during  a  staff  conference  last  October.    One  of  the  objectives 
of  this  review  was  to  consider  curtailing  the  collection  and  processing 
of  rainfall  and  streamflow  records  from  several  watersheds  within  the 
San  Dimas  Forest^  thus  to  concentrate  effort  on  work  of  higher  priority. 
As  one  result  of  this  review  an  analysis  of  the  forest's  rainfall  data 
was  made,  which  led  to  the  establishment  of  a  "minimum"  raingage  network 
as  described  in  the  Rainfall  section  of  this  report. 

A  decision  also  was  made  to  suspend  streamflow  records,  except 
those  of  storm  peak  discharges ^  on  four  of  the  intermediate  watersheds 
(Nos.  IV,  V,  VI,  and  VII )  within  the  Experimental  Forest.    Records  of 
peak  flows  from  these  watersheds  are  being  continued  by  means  of  an 
indicating  device  installed  at  the  streamgaging  stations. 
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The  decision  to  curtail  streamflow  records  was  based  upon 
several  factors.    First,  the  intermediate  watersheds  were  set  up 
primarily  to  determine  the  effects  of  channel  treatments  and  chance 
wildfires  on  streamflow  behavior,  and  in  some  instances  to  study  the 
GiimulatiVe  flow  from  several  gaged  watersheds .     The  watersheds  on 
which  streamflow  records  were  suspended  are  not  as  suitable  for  channel 
treatment  as  are  other  forest  watersheds  on  which  records  are  being 
continued.'  *l!he  effects  of  wildfires  during  1938  and  1953  in  the  Ex- 
perimental Forest  have  been  and  are  continuing  to  be  studied.  These 
studies  lessen  the  need  to  continue  the  suspended  streamflow  records 
if  or  similar  comparisons  of  streamflow  behavior  before  and  after  fire. 

Second,  manipulation  of  the  vegetation  or  other  treatment  that 
might  be  planned  in  the  watersheds  from  which  records  were  discontinued 
will  probably  not  be  feasible  for  some  time.  '  Three  of  the  watersheds; 
are-^  too  large  for  treatment  as  units  and  in  the  fourth  the  presence  of 
stammer  homes  complicates  the  possibility  of  treatment. 

Third,  the  records  of  streamflow  already  obtained  from  these  low 
priority  watersheds,  plus  the  records  of  storm  peak  flows  that  are  being 
continued,  should  meet  our  research  needs. 

Rainfall 

''       Adequate  sampling  of  rainfall  on  the  SDEF  has  always  been  ex-,, 
pensive  and  time  consuming,    li/hen,  in  1950j  the  network  of  about  3OO 
vertical  rain  gages  was  supplanted  by  the  network  of  I30  tilted  gages, 
the  work  of  record  collection  was  lessened  and  sampling  efficiency  was 
improved.     At  that  time  we  foresaw  tliat  further  economies  might  be  re- 
quired, and  a  greatly  simplified  rainfall  sampling  system  was  planned. 
This  "minimum"  rain  gage  network  was  devised  by  selecting  in  each  water- 
shed a  gage  or  a  combination  of  gages  whose  annual  catch  came  within  5 
percent  of  the  average  catch  of  all  existing  gages  m  that  watershed. 
The  gages  were  also  to  be  distributed  so  as  to  sample  the  watershed 
rainfall  both  as  to  area  and  elevation.     Tvrenty  gages  were  selected 
on  this  basis';  ten  were  existing  recording  gages  and  the  balance  were 
standard  gages  in  the  newly  established  tilted  gage  network.  ^ 

..    :    At  the  October  staff  conference  it  was  decided  that  adoption  of 
the  miiiimum  network  would  release  funds  and  manpower  now  needed  for 
other  research  projects.     The  minimum  network  was  to  be  adopted  if  a 
statistical  analysis  showed  that  the  gages  in  this  network  would  give 
satisfactory  measures  of  storm,  as  well  as  annual,  rainfall  for  each 
altitudinal  zone  within  each  intermediate  watershed. 

'    An  analysis  procedure,  was  set  up  wherein  a  random  sample  of  15.  . 
storms  was  drawn  from  the  77  storms  or  combinations  of  storms  recorded 
during  the  7  year  period  when  records  of  minimum  and  original  gages 
were  available.     Five  storms  were  drawn  for  analysis  from  each  of  the 
following  classes  of  storm  rainfall:    cfl  inch,  1-3  inches,  and  > 3 
inches.     In  each  watershed  with  streamgaging  controls  the  storm  catch 
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of  the  minimum  gage  representing  each  altitudinal  class  was  compared 
with  the  mean  catch  of  all  the  gages  at  that  altitude.    A  linear  re- 
gression relation  wa^  established  between  these  t\f0  values  for  the 
15  storms  selected,  and  the  standard  error  of  the  relation  calculated. 
A  minimum  gage  was  deemed  acceptable  if  the  standard  error  of  estimate 
was  not  greater  than  0.25  inch.    The  minimum  gages  selected  earlier 
were  evidently  well  chosen  for  the  standard  error  in  the  relation  of 
each  £age  was  less  than  0.25  inch.    For  individual  gages  the  standard 
error  ranged  from  O.O6  to  0.214  inches. 

In  the  covirse  of  the  analysis  we  found  that  5  standard  gages 
rather  difficult  of  access  could  be  replaced  by  more  accessible  re- 
cording gages  or  by  averages  of  other  gages.    This  rearrangement  of 
the  network  reduced  the  number  of  gages  from  20  to  17 ,  and  all  but 
one  of  the  standard  gages  were  replaced  by  recording  gages.  This 
minimum  network  of  17  gages  was  put  in  operation  before  the  first 
rains  came  in  November  1954«    The  77  gage  network  was  left  in  place 
with  the  cans  inverted.     If  necessary,  the  gages  for  any  or  all  the 
watersheds  can  be  put  back  in  operation  on  short  notice. 

Procedures  and  results  of  the  analysis  were  set  forth  in  a 
progress  report  titled,   "Simplified  Method  of  Sampling  Rainfall  on 
the  SDEF,"  by  E.  L.  Hamilton. 

Streamflow  Calibration 


Calibration  analyses  of  weekly  mean  streamflow  from  watersheds 
VIII,  IX,  and  X  in  the  Big  Dalton  di'ainage  described  in  the  March  and 
September  195^  semiannual  reports,  were  continued.    Regression  analyse 
comparing  the  weekly  means  of  streamflow  in  paired  watersheds  (stream- 
flow  from  a  watershed  selected  for  future  experimental  treatment  com- 
pared to  streamflow  from  a  control  watershed)  showed  poor  correlation 
in  the  flows,  particularly  during  the  wetting  and  drying  periods  of 
each  hydrologic  year.    The  poor  correlation  appeared  to  be  due  in 
large  part  to  different  responses  of  the  watersheds  to  such  variables.. 
as  precipitation  of  the  cinrrent  week,  precipitation  of  the  last  two 
days  of  the  preceding  week,  soil  moisture  at  the  beginning  of  the' 
week;,  and  annual  streamflow  of  the  control  watershed  during  the  pre- 
ceding year. 

Multiple  regression  analyses  employing  the  above  variables  are 
being  made  in  an  effort  to  improve  the  watershed  calibrations.  Pro- 
cedures followed  in  these  analyses  are  similar  to  those  outlined  by 
Anderson  and  Trobitz  in  their  paper,  "Influence  of  Some  Watershed 
Variables  on  a  Major  Flood",  Journal  of  Forestry,  Vol.  47(5)> 
pp.  347-356,  1949. 

The  analysis  to  determine  variations  in  the  disposition  of 
rainfall  in  x/atershed  IX  during  the  years  1939  to  1953  has  been  com- 
pleted.    The  calculating  procedure  followed  was  similar  to  that  out- 
lined by  Rowe  and  Colman  in  USDA  Tech.  Bull.  lOkS,   "Disposition  of 
Rainfall  in  Two  Mountain  Areas  in  California" . 
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^  -1  -  Results  of  this  analysis  showed  that  total  water  yield 
(streatnflow  plus  other  drainage  through  the  root  zone)  varied  widely 
with. the  amount  and  distribution  of  annual  rainfall  (Table  l).  The 
estimated  total  annual  yield  ranged  from  less  than  0.05  inch  to  29. h 
inches  and  averaged  11-3  inches.     On  a  long-time  basis,  less  than  1/3 
of  this  average  yield  is  measured  as  streamflow.     The  proportion  of 
water  yield  occurring  as  streamflow  was  generally  greater  during  years 
of  high  than  during  years  of  low  rainfall. 

Year  to  year  variations  in  evaporative  loss  were  much  smaller 
than  the  variations  in  annual  water  yield.    Annual  evaporative  loss 
ranged  from  11.5  to  l3.3  inches  and  averaged  15*3  inches.  Annual 
evaporative  loss  was  influenced  by  the  size  and  distribution  of  storms 
in  a  year  and,  during  years  of  low  rainfall,  by  the  amount  of  water 
available  for  loss.     In  8  of  the  15  years  of  record,  rainfall  was  in- 
adequate to  x/et  all  the  watershed  soil  to  field  capacity.  - 

,r    In  3  of  "the  15  years  studied  the  maximum  water  storage  consisting 
of  subsiArface  storage  plus  subsi^rface  yield  was  in  excess  of  22  inches 
during  the  year.     However,  examination  of  the  storm  rainfall-discharge 
relations  indicates  that  the  saturation  capacity  of  the  watershed  was^ 
not  reached  or  closely  approached  even  dioring  these  years. 

Lysimeters 

The  effects  of  the  different  cover  types  in  the  large  lysimeters 
on  annual  surface  runoff  and  soil  moisture  storage  at  the  end  of  the 
growing  season  were  studied  this  period.     This  is  a  part  of  a  study 
of  the  disposition  of  precipitation  by  the  various  species,  and  a 
calibration  to  determine  what  xnagnitudes  of  treatment  effects  could 
be  detected  in  the  lysimeters. 

Surface  Runoff  from  the  Lysimeters 

Yearly  surface  runoff  from  the  San  Dimas  large  lysimeters  for 
the  years  since  they  were  planted  with  the  present  vegetation  is 
shown  in  table  2,  .  ■  •  .  ' 


Table  1 . - -Rainfall  disposition  by  hydrologic  years,  193Q*39 
through  1932-33.  Volfe  Canyon,  Watershed  IX, 
San  Dimas  Experimental  Forest 

_J  (P)  v.  .     (Q)      '        (E)  ^     :  (Sl         J   {9,tl.._. 

:  ;  : Evaporative :     Storage  at  - 

Year    : Precipitation: Streamf low:      loss—'     :end  of  year— '  :Water  yield- 
(1)         :        (2)      :        (3)        :  (^)  (5) 


Inches  depth 


1938-39 

21.6 

0.9 

13.4 

7.3 

8.2 

1939-40 

27.3 

0.7 

16. 3 

8.3 

9.0 

1940-41 

43.2 

12.5 

16.8 

16.9 

29  A 

1941-42 

16.7 

0.4 

15.2 

1.1 

1.5 

1942-43 

45.2 

13.1 

17.0 

15.1 

28.2 

1943-44 

33-5 

k.6 

15.6 

13.3 

17-9 

1944-45 

29.6 

3.0 

15  A 

11.2 

14.2 

1945-46 

26.5 

2.2 

lh.6 

9.7 

11.9 

1946-47 

2o.l 

1.9 

17.2 

9.0 

—  ■- 

10.9 

1947.48 

15.8 

0.1 

lk,0 

1.7 

1.8 

1948-49 

17.1 

0.2 

13.9 

3.0 

3.2 

1949-50 

20.6 

0.3 

Ik. 3  ' 

6.0 

6.3^ 

1950-51 

11-5 

11.5 

0 

1951-52 

41.1 

7.5 

17.9 

15.7 

23,2 

1952-53 

15.5 

0.3 

13.1 

2.1 

2.k 

Average 

(  26.6 

3.2 

15.3 

8.1 

11.3 

Percent 

of  P.  ; 

12.0 

57.5 

30.5 

A2.5 

TJ    Evaporative  loss  includes  interception  loss,  evapo-trans- 
piration,  and  riparian  use. 


2/    Storage  =  precipitation  -  ( Streamf  low '+  evaporative  loss)-'-' 
all  cumulated  from  beginning  of  hydrologic  year.     The  storage  at  the 
end  of  each  hydrologic  year  is  assumed  to  be  a  measure  of  subsurface 
yields  but  the  exact  time  and  place  of  delivery  of  this  yield  is  unknovm. 
3/    Water  yield  -  streamf low  +  storage  at  end  of  year. 
^/    Less  than  .05. 
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Table  2. — Surface  runoff  from- San  Dimas  large "Tysimeters 


Vein  Y» 
X  t:  ctx 

:  Pre-  i  : 
:cipi-  : 

:. tat  ion: 

Surface  runoff  by 

.  1/ 
species-' 

Bar  e .;  .Buc  kwhe  at 

:Chamise 

:Ceanothus : 

Scrub-oak 

: Pine : 

Grass 

'i  * ' 

d.{  .d. 

19.9 

8.6 

11.3 

13.3 

16.2 

9.9 

.0 

9.5 

7-0 

7.1 

6.6 

7.0 

— 

19I+8-U9 

16.7 

8.9 

0.7' 

1.3 

1.1 

2.5 

-- 

191^9-50 

20.6 

13. i+ 

hM  ■ 

G.h 

6.5 

i+.9 

7.3 

— 

1950-51 

11.6 

5.0 

0.7  ■  ■ 

1.3 

1.2 

0.7 

2.1 

0.8 

1951-52 

i4-2.2 

29.2 

16.3  ■ 

17.7 

17. 

13.0 

18.8 

17.2 

1952-53 

16.0 

e.5 

1-1 ■ 

2.9 

1.6 

0.9 

3.5 

\M 

1953-5^ 

25. U 

IB.  5 

7.2 

8.6 

6.6 

5.7 

9.8 

8.7 

Mean 

21.9 

lU.ll 

5.U6 

7.12 

7.02 

6.76 

7.61 

2/ 

-7.02 

1/    One  bare  lysimeter^  average  of  2  lysimeters  with  grass 
cover,  and  3  "to  5  lysimeters  with  other  species. 
2/    Average  of  h  years. 


Regression  analysis  of  the  annual  runoff  by  individual  species 
was  made  to  test  the  responses  of  lysimeters  with  various  species  to 
rainfall  for  each  year  and  age  of  cover.     Because  runoff  from  the  bare 
lysimeter  integrated  storm  sizes  and  rainfall  amounts  for  a  year,  it 

was  used  as  the  meteorological  control^-  the  age  since  planting  was...  

used  as  the  tj.me  contrQl..._.  .The-.hypothe&is  was  that'  runoff  for  each 
species  would  be  proportional  to  runoff  for  the  bare  each  year,  that 
the  proportional  relation  would  change  as  the  plants  grew  older,  that 
this  change  in  relation  would  accelerate  with  agO;  and  that  this      ■  ■ . 
change  might  be  different  for  heavy  rainfall  years  than  for  light 

rainfall  years.     It  was  ..also  expected,  that  any 'Or  all  of  these  re-  ' 

lations  would  vary  between  species.     Of  course,  all  parts  of  this 
hypothesis  probably  cannot  be  tested  adequately  v^ith  only  8  yearly  .  '  ' 
records.     However,  the  analysis  was  made  as  a  reconnaissance  step. 
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The  hypothesis  was  tested  by  solution  of  an  equation  in  which 
the  elements  listed  above  were  included  as  variables  such  that:  Sur- 
face Runoff  (R)  for  a  species  (named)  is  a  function  of  Beire  Tank  Runoff 
(BR),  Plant  Age  (A)' (19^7  =  age  l).  Age  squared  (a2),  and  Bare  Tank 
Runoff  times  Age  (BR«A).    The  results  of  analysis  of  the  data  in 
table  2  are  given  in  the  equations  below: 


R 

(Buckwheat)  = 

-  1.69 

+ 

0.504  ER  - 

0.151  A  - 

2 

O.OU95A  ■ 

f  0.0303   BR- A 

R 

(Chamise )  = 

0.69 

+ 

0.558  BR  - 

0.70i+  A  + 

0.0085  A^ 

+  0.0230  BR 'A 

R 

(Ceanothus )  = 

0,6U 

+ 

0.728  BR  - 

0.263  A  - 

0.0i^^5 

-  0.0022  BR.A 

R 

(Scrub  oak)  - 

-3.8^ 

+ 

1.07^+  BR  - 

0.329  A  + 

O.Oli+2  A^ 

-  0.0522  m-A 

R 

(Pine)  = 

0.9k 

O.k^l  BR  - 

0.2^+8  A  - 

0.05i^9  A^ 

+  0.0kr{2  BR.A 

The  extreme  variability  in  these  functions  betv/een  species  is 
apparent.    The  analysis  indicates  that  changes  in  runoff  with  age  of 
the  cover  is  significantly  variable  among  species.    Comparison  of  the 
regression  coefficients  for  age,  (A)  and  A^)  above,  indicate  that  only 
for  the  chamise  and  the.  oak  is  the  decline  in  runoff  approaching  an 
equilibrium  with  age.    For  the  other  species,  runoff  is  decreasing  at 
an  increasing  rate  with  age.    The  regression  coefficients  for  the  joint 
variable  (BR* A.}  indicate  that  as  the  oak  cover  becomes  older  it  is  more 
effective  in  reducing  surface  runoff  in  the  years  with  heavy  runoff  (in 
the  bare).  _ For  the  buckwheat,  chamise,  and  pine  the  reverse  is  indi- 
cated; for  the  ceanothus  the  effect  is  essentially  zero,    it  is  too 
early  to  tell  through  what  processes  these  species  bring  about  these 
differences  and  to  wh^t  extent  the  differences  are  peculiar  to  the 
lysiixeter  instrument.    Hcvrever,  it  seems  probable  that  these  are  real 
physical  differ^-nces  because  each  lysimeter  of  a  given  species  gives 
almost  exactly  the  same  response. 

Soil  Moisture  Storage  in  Lysimeters 

As  another  element  in  rainfall  disposition,  the  quantity  of 
water  remaining  in  the  lysiraeter  soil  at  the  end  of  the  dry  season 
was  compared  between  species.  Basic  data  given  in  table  3  ^sls  ex- 
amined by  analysis  of  variance. 

Results  of  the  analysis  indicated  that  there  was  no  significant 
difference  in  fall  soil  water  content  between  the  means  of  lysimeters 
supporting  buckwheat,  chamise,  and  ceanothus.    The  oak  and  pine  tanks 
differed  significantly  from  the  others,  but  not  from  each  other,  re- 
taining about  0.9  inch  (16  percent)  more  v/ater  than  did  the  average  of 
the  other  tanks. 


In  the  comparison  between  years    soil  moisture  storage  in  only 
the  first  year  (1946»47)  and  the  heavy  rainfall  year  1951-52  differed 
significantly  from  the  other  years  and  from  each  other.    Soil  moisture 
storage  was  I.3  inches  more  than,  aver  age  in  19^-^7  and  G. 7' inch  more 
than  average  in  1951-52.    The  method  of  comparison  used  was  that  given 
by  Snedecor  (Statistical  Methods,  kth  ed.  p.  266). 


The  grass  tanks  obviously  retained  considerably  more  water  in 
the:  fall  than  did  any  of  the  other  tanks,,  as  is  shown  m  table  3-  Even 
without  statistical  analysis  it  is  evident  that  the  difference  betT^reen 
fall  water  storage  under  gras's  and  under  each  of  the  other  species  is 
significant.     It  was  found  that  the  grass  lysimeters  held  an  average  of 

,  10.5  inches  more  water  than  the -brush  lysimeters  and  ^.b  inches  more 
than  the  oal:  and  pine  (using  the  method  of  comparison  in  Snedecor  op. 

,  eit.  p.  257).    This  excess  moisture  in  the  grass  came  largely  from  the 
single  rainfall  year    1951-52.     Perhaps  this  excess  moisture  in  the 

, grass; ilysimeters  will  be  held  until  another  heavy  rainfall  year  so  that 
it  will  contribute  to  increased  water  yield.     Perhaps,  though,  all  or 

.part-of  the  moisture  will  be  lost  by  transpiration  of  invading  deep- 
rooted  species  before  another  heavy  rainfall  year  occurs.     If  a  heavy 

.rainfall  year  occurs  while  extra  soil  moisture  still  exists  in  the 
grass  lysimeters    the  increased  yield  may  occur  partly  as  increased 
surface  runoff.     To  te&t  this  second  effect ,  it  seems  worth  while  to 
prevent  invasion  of  deep-rooted  herbaceous  species  for  . a  time.  , 

Table  3'~''Soil  moistvire  in  San  Dimas  lysimeters  at  close  of  ■'. 
■  hydrologic  year  ,  ■> 


Average  soil  moisture  in  lysimeters  by  type  of  cover 


Year 

:Bare: 

1/ 

GrasST 

: Buckwheat 

:Chamise 

:Ceanothus 

: Oak; Pine :bru 

Mean 
sh  &  pi 

15.0 

■6.5  -  ■ 

-•6.7  ■ 

6.6  ■ 

9.9 

7.7 

7.48  .' 

1947.48 

14.2 

5.6 

6.6 

6.0 

6.1 

7.3 

6,32.^^ 

194d-49 

15. c 

5.7 

6.1 

5-.b 

6.3 

6.8 

6.14 

19^9-50 

.  15.2 

•.-5.6 

6.0 

5.C3'-. 

6.5 

6.6 

6. 10 

1950-51 

14.2 

5.0 

5.7 

6.5 

6.1 

6.4 

6.10 

1951-52 

15.4 

16.5 

6.1 

5.9 

6.6 

8.2 

7.5 

6.86 

1952-53 

15.6 

17.4 

:  5. a. 

5.6 

5.6, 

,6.2 

6.6 

6.o4 

1953-5^  . 

.15.0.' 

15.6 

5.7 

6.0 

5.8 

6.4 

6.7  .  " 

6.12 

Mean       15.U    16.5         5- -'5         6.10         6.11       6.90  6.95  6.4o 


1/    Annual  and  perennial. 
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MEETINGS 


October  6. — Kraebel  talked  to  the  Forestry  Club  of  the  University 
of  California  on  "Careers  in  Forestry". 

October  11. — Hamilton  gave  an  illustrated  talk  to  50  members  of 
the  Azusa  Rotary  Club  on  "Streamflow  Reactions  of  a  Fire-Damaged  Water-  ' 
shed". 

October  15 • — Hellmers  spoke  at  a  meeting  of  the  Altadena  Kiwanis 
Club  oil  "Vegetation  and  Flood  Control". 

October  27. — Sinclair  attended  the  Southern  California  Zone  Forest 
Supervisors*  Ccronl ttee  meeting  at  Arcadia  called  to  consider  material  to 
be  presented  to  the  Watershed  Fire  Ccuncil  of  Southern  California  and  at 
the  public  hearing  being  sponsored  by  the  State  Board  of  Forestry. 

November  h. — Hamilton  spoke  before  a  class  of  pre-engineering 
students  at  Citrus  Junior  College  on  "Engineering  Aspects  of  the  San 
Dimas  Experimental  Forest".    Sixteen  were  present. 

November  l8. — Anderson  talked  to  a  Civil  Engineering  Seminar  at 
the  California  Institute  of  Technology  on  "Measuring  the  Hydrologic 
Potential  of  Watersheds  and  the  Effects  of  Watershed  Conditions".  About 
kO  were  in  attendance. 

December  8-9- — Colraan  attended  the  Vicksburg,  Mississippi  meeting 
"c    of  consultants  for  the  Vicksburg  Infiltration  Project. 

December  b. — Director  Jemison  read  Colman's  paper  "Water  Control 
and  Timber  Management"  at  the  annual  meeting  of  the  Western  Forestry 
and  Conservation  Association  in  San  Francisco. 

December  3^  •  — 'dgQ^son  presented  a  paper  at  the  General  Geology 
Session,  American  Association  for  the  Advancement  of  Science ^  meeting 
at  Berkeley,  on  "Reconnaissance  Methods  of  Measuring  Erosion". 

January  7' — Rowe  discussed  the  work  of  the  San  Dimas  Experi- 
mental Forest  and  its  application  to  watershed  management  problems  in 
southern  California  at  an  annual  Soil  Conservation  Service  District 
Training  Conference  held  at  San  Fernando,  California.    About  35  members 
of  the  District's  staff  were  present. 

January  20. --Hellmers  spoke  to  the  ecology  class  of  Pomona 
College  on  "The  Effect  of  Fire  on  Southern  California  Vegetation". 

January  22. --Kraebel  talked  to  the  social  studies  section  of 
the  College  Women's  Club  of  Berkeley  on  "Conservation  Problems  and 
Practices  on  the  National  Forests  of  California". 
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January  26.--Gleason  spolie  to  the  Conservation  class  of  Prof. 
Wayne  Kartchner  at  San  Jose  State  College  on  the  subject  of  "Watershed 
Management".     About  90  students  attended. 

February  1-5 -Sinclair    with  several  other  Forest  Service  repre- 
sent at  iveT^  tended  the  convention  of  the  National  Association  of  Soil 
Conservation  Districts  held  at  San  Diego.    The  Research  Coinmittee  of 
the .  National.  Association  recoinmended  increases  in  appropriations- to 
the  Department  of  Agriculture  for  research  in  watershed  hydrologyv  soil, 
and  water  management    grassland  problems    and  economics  of  soil  and 
water  conservation.     These  recommendations  also  received  convention 
approval.     The  convention  was  attended  by  about  2,000  members-  of  soil 
conservation  districts  throughout  the  country. 

.  ,  February  k- .  -  -Anderson  and  Colman  presented  papers  on-- snowpack 
management"  at  -the  .Berkeley  meeting  of  the  Pacific  Southwest  Section 
American  Geophysical  Union.  _  '  ^.  . ,, ..  .  „/"." 

February  7. --Anderson  outlined  and  illustrated  hydrologic  analysis 
metho.ds  used  for,  flood  prevention  evaluation  at  a  meeti-ng  in  Sacramento. 
The  meeting  was  arranged  b^ii  ColDian  at  the  suggestion  of  Assistant  State 
Engineer  T.  Waddell.     Carl' Meyer  and' Robin  Reynolds  represented  the 
state.    Colman  and  Lawreoce  (R-'5)  contributed  to  the  discussions. 

,, .   '  '"February  17  •  --Sinclair  was  invited  to  the  annual 'meeting  of  the 
San  Dinias  Water  Company  and  spoke  briefly  about  current  research  and 
the  effects  of  the  1953  fire  on  the  San  Dimas  Experimental  Forest. 

"February  28. --Colman  discussed  snow  research  at- the  Fresno 
meeting  of  the  San  Joaquin  Valley  Council,  State  Chamber  of  Commerce. 

"  March  '  3.-  - -Rowe  spoke'  on  "Watershed  Management  "Re-search  Carried 
on  at  the  San'  Dimas  Research  Center,"  tDefore  the  Hydr'aulics  Division  of 
the  Southern  California  Section  of  the  American  Society  of  Civil  Engi- 
neer^...   Some  ^j4-5., members  were  in  atte.ndance. 

March  4. — Jeniison'  discussed  snow"  research  at'  the  Sacramento  . 
meeting  of  the  Sacramento  Valley  Council,  State  Chamber  of  Commerce. 

March  ^l.--Jemison  discussed  snow  research  at  the  Stockton 
meeting  of  th'e  C^entral  Valley  Council,  State  Chamber  of  Commerce. 

March  l6. — Colman  discussed  snow  research  in  Corning  before  the 
Corning  and  Orland  Rotary  Clubs. 

.March  I6-I7. — Anderson  attended  the  Caliifornia  Cooperative  Snow 
Conference  held  at  Fresno  and  spoke  on  the  subject  "Forest  Effects  on 
Snowpack  Accumulation  and  Melt,  Central  Sierra  Snow  Laboratory". 

March  29 .  - -Hellmer s. ,  wi th  "Ranger  Carl  Wil'son,  of  the  Angeles 
National  Forest  attended  the  Frahklin  High  School,  Highland  Park, 
Vocational  Day  Program.     They  spoke  to  a  group  of  approximately  kO 
students  who  attended  the  forestry  conference. 
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COOPERATION 


'  Angeles'  National  Forest .  --Hellmers,  at  the  request  of  Supervisor 
Mendenhall,  inspected  the  Sable  burn  in  the  Saugus  District.     He  recom- 
mended that  the  Angeles  Forest  portion  of  this  burn  should  not  be  sown 
because  the  erosion  hazard  was  low. 

San  Bernardino  National  Forest-. — Hellmers,  at  the  request- of 
Supervisor  Jarvi,  joined  G.  Jiihren  of  the  Angeles  National  Forest,  C. 
Davidson' of  the  Regional  Office,  and  J.  Dean  and  J.  Merriam  of  the  Soil 
Conservation  Service  on  an  inspection  of  the  Panorama  burn  of  September, 
195^.-:  This  burn  extended  from  'the  mouth  of  Devil  Canyon^  north  of  the 
city- of  San  Bernardino,  to  the  top  of  the  mountains  near  the  town  of  . 
Crestline.    The  group  agreed  that  the  burn  should  be  sown  to  a  mixture 
of  ryegrass  and  mustard. 

Northeastern  Forest  and  Range  Experiment  Station  and  Morris 
■arboretum.  --Hellmers,  at  the  request  of  the  Northeastern  Station, 
collected  acorns  and  herbarium  specimens  of  six  species  of  oak  native 
to  southern  ^California.    The  acorns  are  to  be  used  in  establishing 
specimen  trees  in  the  Michaux  Quercetum,  > : 

Bureau  of  Reclamation,  Sacramento . --Mr .  C.  H.  Spencer  of  the 
Bureau's  Hydrology  Section  was  furnished  the  results  of  the  Forest.  ; 
Service's  sediment  sampling  in  the  Santa  Maria  River  watershed  during 
19^1.       ■  ■ 

Barrud  Productions,  Hollywood. --Sinclair ,  with  F.  L.  Hanes  and 
A.  L.  Jensen  of  the  Conservation  Committee  of  American  Legion  Post  13 
at  Pasadena,  conferred  v;ith  representatives  of  Barrud  Productions  con-.-,., 
cerning  the  possibilities  of  a  television  broadcast  of  watershed  re- 
search on  the  San  Dimas  Experimental  Forest.    Messrs.  Barrud  and  Spalls, 
of  Barrud  Productions,  were  interested  in  this  proposal  made  by  the 
Conservation  Committee,  and  they  plan  to  visit  the  San  Dimas  area  to 
explore  the  possibilities  on  the  ground. 

Danial,  Mann,  Johnson,  and  Mendenhall--Arch"itects--Engineers, 
Los  Angeles . --John  W.  Ferguson  called  at  the  Glendora  office  to  obtain 
data  and  discuss  methods  of  estimating  probable  flood  discharge  and 
erosion  rates  from  burned-over  watersheds  that  threaten  the  city  of 
San  Bernardino.     This  inform.ation  vms  to  be  used  in  planning  and  de- 
signing flood  control  structures. 

Southern  Forest  and  Range  Experiment  Station,  Vicksburg  Infil- 
tration Project. — Horton  visited  Glendora  and  arranged  to  obtain  a 
considerable  volume  of  soil  moisture  data  and  related  results  from  the 
Taribark  lysimeters  and  plots. 

Los  Angeles  County  Flood  Control  District . --Rowe  accompanied 
M.  R.  Howlett  of  the  Angeles  Forest  and  E.  C.  Kenyon,  W.  R.  Ferrell, 
and  H.  H.  Haile  of  Los  Angeles  County  Flood  Control  District  on  an 
inspection  of  the  slope  and  channel  stabilization  work  of  the  Forest 
Service  flood  control  project  in  Los  Angeles  River  watershed. 
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•  state  of  California.^ — Kraebel  reviewed  the  draft  of  a  report: 
"Forest  Regeneration  in  California",  prepared  by  P.  . S.  Baker,  Chairman 
of  a  regeneration  committee  of  which  Kraebel  is  a  member.    The  report 
was  compiled  at  the  request  of  the  State  Board  of  Forestry,  of  which 
Dean  Baker  is  an  ex-officio  member.  ....... 

Corps  of  Engineers,  U.  S.  Army. — Kraebel  and  Gleason  accompanied 
the  Chief  Planner  of  the  San  Francisco  District  to  advise  on  measures 
of  erosion  prevention  on  military  installations  in  the  East  Bay  hills. 

Southern  Pacific  Railroad  Company. — Kraebel  met  with  the  company 
Land  Commissioner  and  staff  of  foresters  to  discuss  problems  of  erosion 
reduction  and  watershed  protection  on  their  timber  sale  areas. 

VISITORS 

The  San  Dimas  Ejcperimental  Forest  was  visited  by  approximately' 
250  people  during  the  last  six  months.    About  half  of  this  number, 
including  groups  of  teachers  and  members  of  the  Izaac  Walton  League 
and  Audubon  Society,  were  guided  by  the  Mt.  Baldy  District  Ranger  and 
his  staff. 

Visitors  conducted  by  the  Experimental  Forest  Staff  included:  . 
Five  faculty  members  and  67  students  in  hydrology,  irrigation,  soils, 
and  geology  classes  from  the  California  Institute  of  Technology, 
California  Polytechnic  Institute,  and  Citrus  Junior  College;  a  group 
of  10  residents  of  Santa  Barbara  County  interested  in  brush  conversion; 
representatives  from  the  U.  S.  Geologl'cal  Survey  and  Corps  of  Engineers 
and  specialists  from  Argentina,  Australia,  Egypt,  India,  Japan^  New 
Zealand,  and  Norway.   

Mr.  Emil  Hohlwegler,  Minister  of  Labor  from  West  Germany  was 
a  visitor  at  Berkeley  headquarters. 

Mr.  R.  G.  Downes,  Deputy  Chairman  of  the  Soil  Conservation 

Authority,  Melbourne,  Victoria,  Australia^  visited  both  the  Berkeley 

office  and  the  SDEF_,  jfor  conferences  on  problems  of  watershed  manage- 
ment, '^.c^  '^-^  ■         ■'  ' 
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SEMIANNUAL  REPORT  ON  FOREST  WATERSHED  MANAGEMENT 


Central  States  Forest  Experiment  Station 
Athens  Research  Center 


October  1954  =-  March  1955 

General 

This  past  winter  has  been  partially  devoted  to  studies  of  soil  moisture 
and  water  runoff  at  the  Vinton  Furnace  Experimental  Forest,  Analysis 
of  soil  samples  taken  in  connection  with  current  studies  of  the  site 
quality  of  even=aged  oak  stands  has  been  initiated^ 

Rainfall  has  been  above  average  during  the  winter  of  1954=55,    Rains  in 
February  and  March  resulted  in  the  inundation  on  the  bottomlands  along 
many  small  streams  in  Ohio,    Excessive  runoff  resulted  in  floods  along 
the  Ohio  River  that  caused  considerable  damage  to  many  communities 
bordering  the  river^    Measurements  at  the  Experimental  Forest  showed 
that    the  soils  reached  field  capacity  in  early  January. 


Meetings 

In  January  the  staff  attended  the  annual  meeting  of  the  Ohio  Forestry 
Association,    A  scale  model  of  an  experimental  forest  watershed  con= 
structed  by  the  research  center  was  exhibited  at  this  meeting.  This 
model  will  become  a  permanent  exhibit  in  the  Agriculture  Building  at 
Ohio  University, 

Merz  and  Carmean  attended  the  Golden  Anniversary  meeting  of  R-9  Forest 
Supervisors  held  at  Madison,  Wisconsin  in  February,    Merz  participated 
in  a  panel  on  cooperative  research  and  Carmean  presided  in  a  panel  on 
forest  watershed  management. 

In  February  all  personnel  of  the  Athens  Center  attended  a  program 
conference  of  the  entire  staff  of  the  Central  States  Forest  Experi- 
ment Station  in  Columbus,  Ohio, 

Merz  presented  a  paper  entitled  "Some  Forest  and  Water  Relationships" 
before  a  meeting  of  the  Forestry  Section  of  the  Association  of  South- 
ern Agricultural  Workers  in  February, 

In  April,  Boyce  and  Carmean  will  present  an  informal  paper  at  the 
annual  meeting  of  the  Ohio  Academy  of  Science  on  the  preliminary 
results  of  studies  of  plant  indicators  related  to  black  oak  site 
quality. 


I 


{ 
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Cu rrent  Studie s 


Details  concerning  current  soil=site  studies  of  upland  hardwoods  have 
been  previously  described.    Water  runoff  and  soil  moisture  studies  in 
connection  with  a  silvicultural  study  of  the  conversion  of  poor-site 
hardwood  ridges  to  pine  have  also  been  described  in  previous  semi= 
annual  reports  =, 

Soil=site  studies  will  continue  through  1956,    It  is  planned  to  pre- 
pare papers  on  the  soil-site  and  plant  indicator=site  aspects  of  these 
studies,    A  preliminary  analysis  of  the  black  oak  site  plots  indicates 
that  the  following  species  are  correlated  with  poor  site  conditions  for 
black  oak:    Antennaria  f allax ;  Cunila  ,s££. ;  Potentilla  sgp, ;  and  Vaccin- 
ium  vacillans.    Indicators  of  good=site  conditions  for  black  oak  appear 
to  be:    Aster  cordif olius ;  Carex  .s££o ;  Galium  spp^ ;  and  Smilicina 
racemosa , 

Studies  to  determine  differences  in  soil  moisture  between  clear-cut  and 
undisturbed  oak  stands  will  be  terminated  this  spring^    A  report  on 
this  study  should  be  completed  by  the  fall  of  1955^ 

Surface  water  runoff  measurements  from  undisturbed  and  clearcut  plots 
are  continuing ^    Two  additional  runoff  troughs  have  been  placed  in  a 
nearby  old  field  that  has  been  abandoned  for  approximately  15  years 
Initial  results  show  that  surface  runoff  from  the  clearcut  plots  is 
four  to  five  times  as  great  as  from  undisturbed  oak  stands.  During 
heavy  rains  surface  water  runoff  from  the  abandoned  fields  however, 
is  20  to  30  times  greater  than  the  runoff  from  the  undisturbed  oak 
stands , 

Water  samples  for  sediment  analysis  are  currently  being  collected  from 
two  undisturbed  forested  watersheds.    One  of  these  watersheds  will 
eventually  be  clearcut  and  the  other  will  be  cut  by  the  group  selec= 
tion  method.    Water  sampling  for  sediment  will  be  continued  through 
the  cutting  period  so  that  the  amount  of  erosion  and  sedimentation 
resulting  from  cutting  and  logging  can  be  determined. 
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SmAMUAL  REFCRT  OF  WATERSHED  MANAGECEMT  RESEARCH 
Int  emiountairi  Forest  and  Range  Experiment  St-ation 
September  1954-March  1955 


Boise  Research  Center 

Logging  Dis^/orbance-Secliment  Prod.u_cti_on_Study;  -  The  installation 
and  initial  area-capacity  measur-snents  of  20  dams  and  sediment 
debris  basins  for  studying  the  effects  of  ponderosa  pine  logging 
disturbance  on  sediment  production  in  the  Boise  Basin  Experimental 
Forest  was  ccmpleted  late  in  the  fall.    Initial  sur^/eys  of  sediment 
source  areas  were  also  canpleted.    Cutting  and  logging  on  a  rep- 
licate set  of  8  conpartments  was  conpleted  in  the  fall,  as  was 
nearly  all  of  the  postlogging  erosion  control  treatment  of  skid- 
trails  and  haul  roads.    The  stage  is  thus  set  for  getting  the  first 
conplete  set  of  sediment  production  records  following  snowmelt  in 
1955. 

Other  portions  of  the  experimental  forest  which  are  not  being  used 
for  the  current  FM-Rl  study  were  investigated  for  possible  use  in 
a  study  of  the  hydrology  of  ponderosa  pine,    Thre§%ater sheds  in 
virgin  condition  were  found  to  offer  premise  for  such  a  study. 

Erosion  Control  Study  -    Pcstlogging  treatments  were  applied  on  5 
timber  sale  areas  within  the  Boise  and  Payette  National  Forest 
during  the  past  fall  to  ccmplete  the  initial  phase  of  study  of 
erosion  control  measures  on  ski dt rails  and  haul  roads.    First  measure- 
ments and  observations  on  the  test  areas  will  be  made  in  1955. 

Missoula  Research  Center 

Paul  E,  Packer  was  transferred  frcm  the  Boise  Research  Center  to 
Missoula  during  the  winter  to  initiate  a  program  of  watershed  re- 
search in  the  Northern  Rocky  Mountain  portion  of  the  Station 
territory.    He  will  look  into  the  watershed  problems  in  both  the 
Missouri  River  and  Columbia  River  drainage  basins  as  a  basis  for 
making  program  reccanmendations.    Thus  far  he  has  found  most  concern 
centering  an  a  soil  stability  and  runoff  control  problem  in  the 
deep  snow-spruce  forest  lands  where  insect  control  has  necessitated 
a  greatly  accelerated  program  of  clear-cutting  and  logging  operations. 

Wasatch  Research  Center 

A  detailed  analysis  is  being  made  of  the  climatic  and  streamflow 
records  from  the  Davis  County  Experimental  VJatershed  with  a  view 
toward  preparing  a  canprehensive  report  on  the  hydrologic  behavior 
of  that  area.     One  of  the  important  aspects  is  the  high  degree  of 
control  achieved  over  summer  rain  floods.    The  other  is  the  effect 
of  the  control  measures  on  water  yields  by  seepage  flow  processes. 
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The  analyses  thus  far  indicate  the  watershed  improvement  measures 
(protection  fron  fire  and  grazing^  .reseeding,  and  contour  trenching) 


water  yields  in  the  summer  and  fall  seasons. 

Who  Has  the  Rainiest  Rain  Forest?  --    C,  W.  Thornthwaite  reported  seme 
remarkably  high  infiltration  rates  on  a  wooded  portion  of  the  water- 
spreading  area  at  the  Seabrook  Farms  in  New  Jersey,    In  one  of  his 
reports  he  suggested  th^  wooded  spreading  area  was  the  "rainiest  rain 
forest  in  the  world."    This  pranpted  an  analysis  of  the  infiltration 
rates  on  two  waters preading  projects  near  the  Davis  Coimty  Experi- 
mental Watersheds  in  northern  Utah, 

One  of  these  is  the  Centerville  project  which  has  been  in  operation 
for  17  years.    This  project  consists  of  a  level  trench  about  1  acre 
in  size  cut  into  one  of  the  terraces  formed  by  ancient  Lake  Bonneville 
immediately  south  of  the  mouth  of  Centerville  Creek  Watershed.  Each 
year  surplus  water  from  Centerville  Creek  has  been  diverted  into  the 
trench  for  spreading  to  increase  underground  storage. 

During  one  period  of  222  days  (October  21,  1938  to  May  31,  19i..9)  415 
acre  feet  of  water  were  diverted  into  the  spreading  basin.  The 
average  wetted  area  of  the  basin  was  approximately  ,83  acre.  The 
total  infiltration  and  evaporation  was  about  6,000  inches,  and  the 
rate  was  about  27  inches  per  day  per  unit  of  area  exposed. 

On  two  other  occasions  when  inflow  to  the  spreading  basin  was  shut 
off,  records  were  obtained  of  the  water  levels.    During  one  30-hour 
period  the  water  level  decreased  4.6  feet.    This  is  equivalent  to  an 
infiltration  rate  of  38.7  inches  in  24  hours  per  unit  of  area  exposed. 
During  another  6-hour  test  period  the  change  in  water  level  indicated 
an  infiltration  of  28  inches  per  24  hours  per  unit  of  exposed  area. 

A  second  waters  preading  project  was  developed  in  1941  east  of  Bountifiil, 
Utah,  about  2  miles  south  of  the  Centerville  project.    Here,  local 
water  users  attempted  to  spread  and  infiltrate  water  in  a  small  basin 
that  had  been  made  by  a  bulldozer.    This  attempt  failed.    A.  R.  Croft, 
who  was  then  in  charge  of  the  Davis  County  Experimental  Watershed, 
suggested  turning  the  diverted  streamflow  into  a  nearby  patch  of  oak- 
brush  and  chokecherry  about  5  acres  in  size.    This  was  done.    All  of 
the  water  was  absorbed  within  the  brush  patch.    Moreover,  examinations 
revealed  that  the  spreading  and  infiltration  was  acconplished  on  only 
2.5  acres  of  the  5.0  acre  spreading  area.    Use  of  the  brush  area  for 
spreading  water  was  continued  for  several  years. 

During  an  111-day  period  in  the  spring  of  1946,  this  area  absorbed 
450  acre  feet  of  water.    This  is  equivalent  to  2,l60  inches  of  water 
and  a  rate  of  19.46  inches  per  day  per  unit  area  exposed.    In  other 
years  there  were  4  different  periods  of  about  120  days  each  when  frcm 
1,440  to  2,l60  inches  of  water  were  spread  and  absorbed. 
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The  infiltration  rates  at  both  the  Boiintifiil  and  Centerville 
projects  greatly  exceed  the  iric.'xrjrAni  rates  reported  by  Thornthwaite. 
Could  it  be  that  arid  Utah  rather  than  the  Seabrook  Farm  has  "the 
rainiest  rain  forest  in  the  world?" 

Soil  Moisture-Strength  Survey  -    Observations  and  records  of  soil 
moisture  and  other  soil  cnsract eristics  v/ere  continued  during  the 
fall  and  vdnter  season  at  about  145  study  sites  in  Utah,  Nevada, 
and  southern  Utah,    Field  records  ar-^  to  be  conLinued  through  the 
spring  season  of  1955  after  whi^h  they  will  be  analyzed  to  determine 
the  accuracy  of  pi-ediction  methods  developed  by  the  Infiltration 
Project  at  Vicksburg,  Mississippi.    The  survey  study  is  scheduled 
for  conpletion  by  June  30,  1955. 

Great  Basin  Res e arc h_C enter 

The  runoff  records  from  two  subalpine  watersheds  of  about  3C0  acres 
each  in  size  were  subjected  to  critical  scrutiny  during  the  winter. 
This  an£Ll;v'-sis  showed  the  areas  to  be  potentially  usefiil  for  eval- 
uating the  effects  of  intensive  watershed  improvement  measures  on 
seepage  flow  water  yields,  as  well  as  summer  storm  runoff.  Seme 
deficiencies  in  the  records  need  to  bs  rectified,  however,  in  order 
to  improve  their  sensitiveness.     One  of  the  problems  is  to  overcone 
icing  in  the  flumes  during  the  early  period  of  the  snowmelt  period. 
Another  is  better  sampling  of  the  snow  cover.    Plans  are  being 
formulated  to  cope  with  these  problems. 

The  Station  has  assumed  responsibility  for  planning  and  technical 
direction  of  a  study  to  evaluate  the  hydrolcgic  and  forage  pro- 
duction effects  of  the  upstream  portion  of  a  $327,000  improvement 
program  in  the  Pleasant  Creek  Watershed  near  Mt.  Pleasant,  Utah. 
One  phase  of  the  study  will  be  a  comparison  of  records  frcm  range 
plots  and  infiltrcmeter  tests  made  this  year  prior  to  treatment, 
and  repeat  measurements  3  years  after  treatment.     Another  phase  will 
furrJ.sh  records  on  the  effects  of  contour  ti^enching  on  runoff  and 
sediment  production.     Detailed  study  plans  for  this  effort  are  now 
being  developed. 

Plans  are  also  being  deveD.oped  for  a  study  this  summer  of  the  effects 
of  reseeding  on  the  infiltration,  runoff,  and  erosion  characteristics 
of  a  large  summer-range  area  in  Manti  Canyon  on  the  Ilanti-La  Sal 
National  Forest.     Plots  for  this  study  were  established  3  years  ago 
when  the  reseeding  work  v;as  done  through  a  cooperative  arrangement 
with  National  Forest  ^^.dmini  strati  on.     Tests  are  to  be  made  on  treated 
and  untreated  paired  sites  this  season  prior  to  reopening  the  area 
to  livestock  grazing.     It  is  planned  to  make  follcwup  tests  a  few 
years  later  to  evaluate  the  effects  of  grazing. 

Prior  to  the  advent  of  snow  last  fall,  soil  moisture  samples  were 
obtained  on  a  10,000-foot  elevation  study  area  in  the  head  of 
Ephraim  Canyon  as  part  of  a  study  of  the  efficiency    with  which 
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simmer  range  forage  species  utilize  water.    Volume  weight  and 
field  capacity  values  are  to  be  obtaj.ned  from  these  sites  this 
spring  following  the  dj.sappeara-nce  of  snow  as  a  basis  for  comple- 
ting this  exploratory  story.    The  data  thus  far  indicate  sane 
premising  and  useful  information  will  be  forthconing.    Because  of 
these  encouraging  results,  plans  have  been  made  for  extending  the 
study  to  include  a  large  number  of  species  that  have  proved  to  be 
well  adapted  for  reseeding  on  depleted  high  elevation  summer  range 
in  central  Utah. 
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NORTHEASTERN  FOREST  EXPERIMENT  STATION 
Division  of  Watershed  Management  Research 
Semi-annual  Report  April  19$$ 


GEI^RAL 

It  will  be  no  surprise  to  our  readers  that  these  unsigned  reports  do 
not  magically  appear  on  our  desk  April  1^  full-bodied  ;-dth  accounts  of  the 
past  6  months^  and  ready  for  the  outgoing  basket.    Never  happens.  They're 
the  work--largely  unexpurgated- — of  several  who,  for  this  one  time  at  least, 
will  receive  due  credit,,    Irv  Reigner,  unaided,  writes  the  Kingston  copy 
with  a  scrub-oak  quill.    Dick  Trimble  is  responsible  for  the  report  from 
the  White  Pine-Hardwood  Research  Center,     Everything's  new  up  there:  Dick 
uses  a  ball-pointo     Sid  Weitzmn,  wearing  his  influences  hat,  cojiposes  the 
Mountain  State  offeringo     The  miserable  introduction  is  Lull's  work. 

New  soil  moisture  measurer 

Reigner  and  Lull  visited  Seabrook  Farms  recently  and  were  treated  to 
a  glimpse  of  the  latest  in  soil-moisture  measuring  instrumentSj  and  a  tour 
of  the  well-known  recharge  area.     The  soil-moisture  instrument  is  the  com- 
mercial version  of  the  portable  slow  neutron  flux  meter  described  by 
Underwood  et  al  in  Soil  Science  77:  339,  19$h,    Now  called  a  "neutron  mois- 
ture scanner",  this  instrument  is  manufactured  and  sold  by  William  B,  Johnson 
and  Associates,  Empire  State  Building,  New  York  1,  New  York,    Its  cost,  in- 
cluding the  neutron  source,  is  about  fliiOOoOO.    The  instrument,  weighing  13 
pounds,   is  a  "self-contained  battery  povjered  unit,  mggedized  for  use,  which 
may  be  calibrated  to  give  direct  moisture  readings  in  percent  by  volume,  for 
both  surface  and  depth  type  measiu^ements".    According  to  the  maker,  it  re- 
quires but  one  calibration  for  all  soil  types,  and  moisture  content  value  can 
be  obtained  for  about  a  6-inch  soil  layer  in  2  to  3  minutes.    For  details  and 
photos  of  the  instrument,  write  Mre  Johnson, 

Seabrook  recharge 

Dr,  Irwin  Remson  of  the  Geological  Survey  took  us  over  the  recharge 
area -described  in  the  recent  mimeo  release  from  the  V/ashington  Office. 
According  to  this  release,  one  of  the  major  questions  to  be  settled  was  why 
infiltration  was  so  much  greater  in  the  woodland  than  in  the  clover  field 
where  recharge  was  not  possible „     The  answer,  according  to  Remson,  was  that 
the  clover  field  possessed  a  very  evident  plowsole  which  limited  infiltrationo 

The  most  striking  features  of  the  two  recharge  zones  we  visited  were 
the  dead  trees,   debarked  by  streams  of  water  from  the  high  pressure  nozzles | 
the  change  in  ground  cover  from  Vaccinaceous  species  to  a  dense  cover  of  poke- 
weed  and  elderberry,  and  in  one  zone,  grassy  and  the  formation  of  a  2  to  3-inch 
mull  containing  organic  fragirents  from  the  waste  water. 

This  area  will  continue  to  be  used  for  recharge.     From  our  observa- 
tions, much  of  the  woodland  is  dead«     The  high  infiltration  rates  can  be 
ascribed  to  the  protection  the  ground  cover  offers,   the  type  of  soil  a  per- 
meable sand,  and  most  iirportant,  the  undisturbed  condition  of  the  soil. 


Dr^  Remson  has  prepared  several  papers  describing  results  of  his 
studies  in  this  area»     Tvio  of  his  papers  >rill  be  published  shortly  in  the 
Transactions,  AGU. 

KINGSTON  HE SEARCH  CENTER 

Howard  Lull,  our  new  Division  Cliief,  has  spent  considerable  time  with 
us  since  the  last  report.    Besides,  familiarizing  himself  with  the  Dilldown 
and  Pocono  projects  and  getting  involved  in  our  numerous  problems,  Howard 
now  has  a  speaking  acquaintance  x^^ith  real  scrub  oak  and  a  stumbling  acquaint- 
ance with  the  rocky  terrain  at  the  Pocono  Forest. 

Precipitation,  Stream  flow  and  Water  Loss 

By  a  slight  amount,  x^Jater  year  1953-5U  was  the  driest  yet  measured 
at  the  Dilldown  Watershed.     Total  precipitation  was  I4.5.O3  inches^  compared 
to  U5.12  inches  in  19U9-50, 

We  anticipated  a  low  annual  runoff,  but  did  not  expect  it  to  be  so 
drastically  low--only  20, 8I  inches.    This  was  nearly  5  inches  less  than  the 
previous  low  of  25. Ul  inches  in  water  year  19hQ-k9« 

This  is  the  first  year  in  which  vj-ater  loss  exceeded  50  percent  at  the 
Dilldown  Watershed,     The  high  water  loss,  percentage  wise,  was  apparently 
the  result  of  rainfall  distribution.    We  hope,  anyway,  that  it  was  not  caused 
by  increased  water  use  by  the  vegetation  during  this  calibration  period. 

Watershed  Calibration 

Measurements  at  the  Dilldown  Watershed  are  now  in  the  seventh  water 
year.    Certainly  it  is  high  time  to  begin  analysis  to  find  out  if  the 
present  data  are  sufficient  to  consider  the  watershed  calibrated  x^rith  its 
present  scrub  oak  cover. 

As  far  as  we  know,  the  standardization  of  a  watershed  on  itself  for 
water  yield  conparisons  has  never  been  fully  tried.    Heretofore,  watershed 
treatment  effects  have  been  mostly  determined  by  comparisons  with  a  control 
watershed.    At  the  Dilldox-m  Watershed,  for  which  there  is  no  control,  rela- 
tionships with  climatic  factors  set  up  during  "control"  period  vri.ll  be  used 
for  conparison  with  relationships  determined  after  treatment. 

Lull  and  Reigner  are  about  to  embark  on  the  process  of  determining  if 
these  "control"  relationships  are  now  adequately  defined.     It  is  expected 
that  aid  and  assistance  may  be  needed  from  Kovner,  at  Coweeta,  who  has  been 
developing  useful  techniqi:ies, 

Snovjf  Lack  Of 

One  of  the  several  facets  of  the  water  regime  that  was  expected  to  be 
affected  by  watershed  treatment  of  the  Delaware -Lehigh  Experimental  Forest 
was  the  depth  of  the  snow  pack  and  its  duration  or  rate  of  melting.  Obvious- 
ly, a  change  in  watershed  cover  from  low  brush  to  high  forest  should  result 


2 


in  a  different  amount  of  snow  interceptionj  also,  the  increased  shading  should 
hold  the  snow  pack  longer.    And  certainly^  snow  would  be  important  and 
plentiful— the  old-timers  of  the  area  said  so  i 

We  now  wonder  where  all  the  snow  has  gone.    Into  the  next  county?  Are 
we  in  a  warm  cycle,  or  has  the  slight  xijarining  of  the  climate  reduced  the  snow- 
fall?   Or  were  the  old-timers  guilty  of  believing  their  om  exaggerations? 
Anyt-ray,  in  seven  winters  the  snow  pack  has  been  shallow,  intermittent,  often 
incomplete  and  altogether  unimportant. 

Until  this  year,  we  assumed  the  winters  vjere  wanner  than  normal  and 
that  this  abnormality  was  reflected  in  the  snowfall.    But  this  vdnter  has  not 
been  w aimer  than  normal—it's  been  a  dinger.    Nevertheless,  the  snowfall  has 
been  less  than  ever.    Not  once  has  the  snow  been  deep  enough  or  lasted  long 
enough  to  warrant  a  snow  course  measurement.     Perhaps  we  just  haven't  sampled 
enough  vdnters. 

ScrT±)  Oak  Conversion 

The  final  draft  of  a  plan  to  convert  the  vegetation  on  the  Dilldown 
Watershed  from  scrub  oak  brush  to  high  forest  is  nearing  coirpletion.    It  will 
then  be  presented  to  the  PennsylvarAa  Department  of  Forests  and  Waters  for 
their  consideration. 

The  installation  of  permanent  photo  plots  on  the  Dilldoxm  Watershed 
began  in  October,     Two  plots  are  being  located  in  each  of  the  l6  categories 
of  vegetative  cover  on  the  watershed.    Photograplis  in  black  and  white  and 
Kodachrome  are  being  taken  at  each  plot.     Plans  are  to  rephoto  these  plots 
at  5 -year  intervals. 

Another  phase  of  the  chemical  release  study  was  coirpleted  on  November 
1,    A  water  emulsion  was  applied  for  coup  arisen  with  the  usual  2,i|,5-T  in 
oil.    All  went  viell  until  the  hose  blew  off  the  pressure  sprayer— good  sub- 
ject for  slapstick  comec^.    Very  disconcerting.    Not  all  the  solution  was 
lost--we  had  enough  to  finish  the  job  adequately. 

Chemical  Site  Treatment 

It  is  becoming  obvious  that  seedlings  planted  in  the  untreated  brush 
are  growing  with  less  vigor  than  those  planted  on  treated  areas,  Corrparing 
similar  plantings  made  in  furrows,  in  an  area  treated  \n.th  Ammate,  and  in 
an  adjacent  untreated  area,  red,  jack,  and  pitch  pine  seedlings  shon  greater 
growth  in  the  treated  areas.     As  the  ammate  treatment  did  not  kill  the  scrtb 
oak  (as  it  was  supposed  to)  but  did  kill  much  of  the  herbaceous  ground  cover, 
it  appears  that  the  latter  may  be  the  limiting  factor. 

Considering  the  dense  root  mat  it  forms  in  the  humus  layer  and  upper 
A2  horizon,  it  is  easy  to  visualize  that  the  low  ground  cover,  blueberry, 
sheep  laurel,  etc.,  may  coirpete  seriously  for  moisture  with  the  planted 
stock.    Accordingly,  a  stucfy  has  been  devised  to  prepare  planting  spots  by 
killing  the  ground  cover  vjith  herbicides.    Various  herbicides  and  concentra- 
tions will  be  tried  on  spots  18  to  2h  inches  in  diameter.     The  spots  will 
be  planted  in  spring.    Any  residual  toxicity  will  soon  be  evident  and  the 
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effect  of  the  site  treatment  on  growth  will  be  measured  in  several  years.  A 
work  plan  tias  prepared  in  December.    Suitable  weather  for  spraying  did  not 
occur  until  March  10  and  11, 

Our  chief  concern  now  is  how  to  find  the  spots.    Had  the  spots  been 
prepared  in  the  fall,  the  dead  vegetation  would  be  visible  T-jithout  diffi- 
culty; and  the  spots  Xi;ill  be  visible  in  the  spring  of  19^6.    But  there  is 
some  question  about  their  visibility  about  6  weeks  after  spraying. 

Publications 

Tables  are  being  prepared  and  writing  is  undenjay  for  the  third  Dill- 
down  iteport.    previous  reports  were  published  by  the  Pennsylvania  Department 
of  Forests  and  Waters  in  195l  and  1953'.    The  compilations  represent  a  size- 
able job,  but  the  publication  should  be  ready  for  review  by  June. 

This  report  vd.ll  include  very  little  new  material  other  than  the 
data  tables,    Reigner  will  discuss  the  hydrology  pliases  of  the  project  dur- 
ing the  two-year  period  and  will  collaborate  with  McNamara  and  McQuilkin  in 
discussing  scrub  oak  conversion  results  to  date.     Lull  will  write  the 
introduction, 

Reigner  has  prepared  a  detailed  handbook  of  field  procedures  for  ob- 
taining hydrologic  data  at  the  Dilldown  Watershed  and  another  for  the  water- 
shed project  at  the  Pocono  Experimental  Forest,    After  review  by  Dixon  liiller 
the  resident  hydrographer  at  Dilldown,  revisions  are  noi-j  being  made  for  the 
final  draft.     Other  handbooks  are  to  be  prepared  for  office  procedures  and 
for  maintenance  of  hydrologic  instruments. 

Infiltration  Project 

With  the  advent  of  Spring,  the  Northeast  Extension  of  the  Vicksburg 
Infiltration  Project  has  removed  its  truck  from  winter  storage  and  started 
the  spring  sampling  schedule.    This  schedule  consists  of  three  sampling 
rounds  of  all  the  sites, 

Ralph  Moyle,  Beryl  Jones,  and  Art  Eschner  completed  five  sampling 
rounds  before  the  mj.ddle  of  November,     The  time  from  the  last  fall  sampling 
to  the  first  sampling  in  the  spring  ms  consuined  in  the  office  working  on 
collected  data.     It  might  be  intere^-ting  to  note  the  accomplishments  of  the 
five  sampling  rounds.    They  consist  of  approximately  2^,000  man  miles 
travelled,  22,500  soil  strength  measurements,  2,250  soil  moisture  values, 
and  1,080  bulk  density  measurements.     In  the  office,  saturation  and  60  cm 
tension  values  were  obtained  from  the  bulk  density  cores;  and  trial  predic- 
tions ran  at  each  site  for  the  period  of  sanpling. 

The  Soil  Conservation  Service  has  been  very  cooperative  in  obtaining 
the  correct  names  for  the  different  soils.     To  date,  the  soils  in  Pennsyl- 
vania have  been  named,  and  a  schedule  developed  for  further  identification 
in  the  other  states. 

Moyle  and  his  group  also  helped  bring  to  date  Dilldown  climatic  and 
streamflow  compilations. 


MOUNTAIN  STATE  RESEARCH  CENTER 


Diiring  the  late  smnnier  and  early  fall,  this  section  of  West  Virginia 
had  two  heavy  rainfalls  as  by-products  of  hurricane  activity.    They  were 
■anusual  enough  that  bridges  were  washed  out,  conin unities  cut  off,  and 
several  tovms  isolated  for  a  day  or  longer. 

These  rains  were  a  good  test  of  road  layout  and  maintenance  recom- 
irended  as  a  result  of  studies  on  the  Fernow,    Inspections  iinmediately  after 
each  rainfall  showed  that  wherever  roads  had  been  put  in  according  to  our 
standards,  erosion  was  at  a  minimurris    Old  type  road  construction  did  not 
hold  vp  in  critical  spots.    In  many  instances  old  tjpe  roads  cannot  even 
be  reconstructed  at  the  same  location, 

Weitzman,  assisted  by  Dick  Jores  and  Gil  Vamey,  spent  three  days 
in  Ne^f  York  teaching  road  layout,  construction  and  maintenance,  at  a  school 
called  by  Region  7.    The  school  v/as  essentialljr  designed  for  foresters 
engaged  in  the  small  watershed  program. 

Lull  visited  us  in  February^  bringing  a  heavy  snowstorm.    He  and 
Fridley  floundered  around  the  gage  network  recording  snow  depths  and  water- 
contents,  and  an  early -morning  temperature  of  ~Jh.°  F. 

Addenta 

Weitzman  attended  the  j0.1egheny  Section,  SAF  meeting  in  Pittsburgh, 
The  theiTB  of  the  meeting  was  watershed  management,  Sid  presented  a  paper, 
"Managenent  of  Forests  for  Water  Conservation." 

Bur  ley  Fridley  is  maintaining  records  at  the  Fernow  while  we  x^rait 
for  a  replacement  for  Trimble,    Apparently  men  of  Trimble's  calibre  are 
hard  to  find, 

Carl  Barr  addressed  the    Eastern  Maine  Forest  Form,    He  talked  on 
skid  road  location  and  construction, 

A  representative  of  the  Virginia  Forest  Service  brought  a  logger  and 
a  landowner  to  the  Fernow  to  negotiate  terms  and  methods  based  on  our 
research  results, 

Paul  Shull  of  the  Armstrong  Paper  Coripany  visited  the  Fernow  and 
inspected  our  logging  road  studies.    He  plans  to  have  his  staff  down  this 
summer  or  fall. 

The  Fernow  staff  is  now  using  their  new  office  building  recently 
couple  ted  at  the  nursery. 


WHITE  PINE-HARDWOOD  RESEARCH  CENTER 


Selecting  the  new  experimental  area  for  watershed  management  studies 
in  New  Hairp shire  began  in  the  latter  part  of  August^  but  the  final  choice 
was  not  made  imtil  late  in  September,    The  area  chosen  is  the  Hubbard 
Brook  watershed,  a  tributary  of  the  Pemigewasset  River,    It  flows  into  the 
Pemigewasset  from  the  west  at  West  Thornton^  which  is  a  small  communiiy  13 
miles  north  of  Plymouthj  New  Hapipshire.    This  research  xiratershedj  which  is 
part  of  the  White  Mountain  National  Forest,,  covers  about  7500  acres.  The 
main  stream  flows  in  a  west-east  direction  and  has  enough  permanent  flow 
tributaries  draining  both  the  north  and  south  slopes  to  make  it  suitable 
for  watershed  studies.    The  watershed  is  completely  fores  ted- -mostly  vrith 
northern  hardwoods,  but  with  some  spruce-hardwoods  and  scattered  patches 
of  spruce  and  fir.    The  original  stand  was  logged  about  UO  years  ago^  and 
there  has  been  little  cutting  since  then.    Soils  on  the  watershed  are 
shallow  and  bouldery. 

Bob  Pierce,  the  last  man  currently  assigned  to  the  new  project  ar- 
rived early  in  January,    He  came  from  the  Vicksburg,  Mississippi  Infiltration 
Project,     Sartz  had  reported  on  October  18,  and  Trimble  on  November  10, 

Preliminary  work  started  ' 


We  do  not  yet  have  accurate,  large-scale  maps  for  the  Hubbard  Brook 
watershed.    To  remedy  this  situation,  a  special  air -photo  project  was 
flown  on  November  10  by  Forest  Service  personnel  and  airplane  from  the 
Beltsville  Forest  Insect  Laboratory,    We  now  have  several  sets  of  good  con- 
tact prints  at  a  scale  of  ls7920  and  also  photo  mosaics  of  the  whole  area, 

Trimble  and  Sartz  spent  some  time  last  fall  scouting  the  area  for  a 
good  road  location  and  looking  for  good  weir  sites.    We  hope  to  get  our 
first  weir  construction  underway  this  spiT.ng, 

Logging  Road  Erosion  Observations 

The  hurricanes  of  last  fall  helped  focus  attention  on  a  problem 
which  had  not  been  considered  too  important  here  before;     skidroad  erosion. 
The  heavy  rains  acconpanying  the  hurricanes  caused  costly  erosion  damages 
on  certain  small  areas.    But  further  observations  showed  that  severe  ero- 
sion is  not  strictly  a  hurricane  phenomenon  in  the  White  Mountains „ 
Gullies  four  and  five  feet  deep  had  developed  on  some  skidroads  before  the 
hurricane  rains  of  this  year  hit  the  area.    These  were  caused  by  rapid  run- 
off from  melting  snow,    "Krhere  waterbars  had  been  properly  installed,  however, 
soil  loss  was  at  a  minimum.    Obviously  the  granitic  forest  soils  of  the 
White  Mountains  are  extremely  erosive  where  the  mineral  soil  has  been  ex- 
posed, and  logging  and  skidroad  erosion  control  is  an  inportant  part  of  the 
forest  management  job  in  this  area. 
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Winter  activities 


Frost  data  have  been  taken  for  a  number  of  years  as  part  of  the 
Station's  forest  influences  program.    These  data  have  never  been  tiioroughly 
organized  and  analyzed.    Pierce  is  xforking  on  this  now. 

An  exploratory  snow  stuc^^  was  beg-on  early  this  ^^ar  at  H'ubbard 
Brook  to  give  us  an  idea  of  the  seasonal  snowfall  pattern  on  the  watershed. 
Four  plots  for  each  of  the  two  major  aspects  (north  and  south)  were  laid 
out  at  elevation  intervals  of  500  feet  from  1000  feet  above  sea  level  to 
2^00  feet.    Snow  depth  and  the  water  content  have  been  measured  on  each 
of  these  plots  at  two-week-or-so  intervals  throughout  the  vanter,  Tlie 
maximum  peak  in  the  snow  pack  came  soiretime  in  March,    Viaydiaraia  snow  depth 
at  the  higher  elevations  x^as  more  than  three  feet,  with  a  water  equivalent 
of  10  to  12  inches.    Variation  by  elevation  vjas  less  than  expected, 

A  working  plan  has  been  prepared  and  field  measurements  lia.ve  begun 
k       on  another  snow  study--this  one  at  the  Bartlett  Es^perimental  Forest,  The 
*      purpose  of  this  study  is  to  detennine  the  effects  of  northern  hardwood 
forests  on  both  the  accumulation  and  rate  of  melt  of  snow.    The  Bartlett 
area  was  selected  because  the  system  of  patch  cuttings  on  the  forest  lends 
itself  very  well  to  this  type  of  stuc^.    The  effect  of  two  different  hard- 
wood forest  conditions  is  being  studied,  well-stocked  pole  tirnberj  and  old- 
growth  sawtimber.    Measurements  of  snow  depth  and  water  content  are  being 
made  in  small  clearcut  openings  in  each  of  these  stands  and  in  th-e 
surrounding  forest.    This  study  vjill  be  carried  on  for  two  or  three  jears 
so  that  variations  in  annual  snowfall  will  have  had  a  chance  to  express 
themselves o    Analysis  of  the  m.easureraents  made  so  far  shows  ths,t  there  is 
a  considerable  and  highly  significant  difference  between  snow  depths  in 
the  openings  and  in  the  stands  surrounding  them.    Differences  in  water 
contents  tend  to  be  of  a  lower  magnitude. 

Our  snow  studies  this  year  are  also  giving  us  "the  feel"  of  this 
kind  of  work.    They  are  showing  us  what  kind  of  point-to-point  variations 
)      we  can  expect  in  snow  packs|  and  they  are  disclosing  sorae  problems  in- 
herent in  snow  surveying.    One  of  the  more  knotty  problems  is  how  to 
measure  the  effect  of  forests  on  snovj  accumulation  without  confounding 
this  with  their  effect  on  the  rate  of  n-elt.    We  have  found  indications 
this  vri-nter,  for  exanple,  that  there  had  been  some  loss  of  water  from 
the  snovjpack  by  melting  even  before  the  maximum  accumulation  was  reached. 
During  the  build-up  of  the  snow  pack  the  forest  canopj'-  reduces  net  snow- 
fall through  interception.    However^   during  melt  periods  the  effect  of 
the  forest  cover  is  just  the  opposite;  it  retards  melting.    Thus,  unless 
great  care  is  exercised  in  studyirig  canopy  effects,  the  results  can  easily 
be  confused.    This  is  especially  true  during  late  winter  when  the  processes 
of  snow  accumulation  and  melt  frequently  alternate.    Failure  to  differ- 
entiate bet\%^en  these  two  processes  may  be  one  reason  why  past  studies  of 
the  effect  of  hardwood  ca.nopies  on  snow  accumulation  have  given  such  can- 
flic  ting  results. 


7 


Soil  Survey  Planned  for  Hubbard  Brook 


A  cooperative  agreement  has  been  made  with  the  Soil  Conservation 
Service  for  assisting  us  in  making  a  soil  survey  of  our  e^qDerimental 
watershed,    A  reconnaissance  survey  of  the  whole  area  will  be  made  this 
summer.    Detailed  surveys  of  individual  watersheds  will  begin  next  field 
season.    Pierce  will  work  with  the  SCS  man  on  these  surveys,    SCS  has  a 
special  interest  in  this  project.    For  them  it  is  a  pilot  plant  study  in 
x^hich  to  work  out  ^sterns  of  classifying  and  mapping  forest  soils  for 
use  in  both  timber  mnageraent  and  watershed  management  work. 

We  have  begun  to  accumulate  some  soils  laboratory  equipment.  How- 
ever^ it  will  be  some  tim.e  before  we  have  everything  needed  for  a  corrplete 
soils  lab  setup.    In  the  meantime^  the  Agronorr^."  Department  of  the  University 
of  New  Hamsphire  has  offered  us  the  use  of  their  facilities. 

Talks 3  Meetings J  and  other  items 

Howard  Lull  spent  a  week  with  us  in  the  early  part  of  February, 
He  helped  Pierce  get  started  with  the  frost  analysis,  and  went  over  with 
us  our  programs  of  work^  and  equipment  needs.    And  we  showed  him  what 
Hubbard  Brook  snow  looks  like. 

Pierce  and  Sartz  attended  the  Eastern  Snow  Conference  iTBeting  at 
Burlington^  Vermont,  February  10  and  11 «    They  reported  that  it  vias  a  fine 
meeting  but,  ironically,  they  had  to  leave  early  because  of  a  big  snow- 
storm, 

Trimble  talked  to  both  the  New  Hampshire  Chapter  of  the  S.A.F,  and 
the  Nex-j  Hampshire  Resources  Flarming  Board  on  our  watershed  prograiti  at 
Hubbard  Brook, 

Sartz' s  paper^  "Skidroad  Erosion— a  by-product  of  nBchanized 
logging"  has  been  submitted  to  the  Northeastern  Logger, 

Trimble  spent  several  da^s  in  the  Garlan  Brook  watershed  with 
personnel  of  the  "White  Mountain  National  Forest,  planning  logging  roads 
wliich  would  meet  watershed  management  standards, 

PliBIICATIONS 

Integrating  Timber  and  Watershed  Management  in  Mountain  Areas 
by  Sidney  /feitzman  and  G.  R.  Trimble,  Jr.,  Jour,  Soil  &  Water  Conservation 
10:70-75,  March,  1955. 

DISCUSSION 

Effect  of  a  hardwood  forest  canopy  on  rainfall  intensities. 
G.  R.  Trimble,  Jr.,  and  S.  Weitzman.     Trans,  AGU:  35:226-2314-,  195h. 
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We  agree  with  the  Coweeta  staff  and  their  reference  to  Professor 
Kittredge's  text  that  total  interception  of  rainfall  beneath  a  hardwood 
stand  is  greater  in  summer  than  in  x^jinter,  even  though  substantiating 
data,  cited  by  Kittredge^  are  by  no  means  conclusive.    Of  the  two  studies 
he  reports,  one  vras  very  sketchily  described  and  based  admittedly  on 
meager  data;  the  other  consisted  of  data  the  Southeastern  Station  has 
never  published.    In  any  case  there  is  nothing  in  our  paper  which  refutes 
this  evidence. 

Accepting  this  evidence  does  not  change  our  finding  that  throughfall 
is  reduced  by  canopy  interception  approximately  the  same  amount  in  both 
summer  and  winter.    If  this  surprises  the  Coweeta  staff,  they  are  joining 
good  corrpany:  it  surprised  us  -  and  apparently  Professor  Kittredge  was 
surprised  at  th.e  relative  amounts  of  winter  interception...  "...  surprising 
fact  is  that  during  the  winter  deciduous  forests  without  foliage  intercept 
as  much  of  the  precipitation  as  they  do." 

Coweeta' s  opinion  "...  5  gages  at  fixed  positions  and  59  storms 
cannot  provide  reliable  average  figures..."  cannot  be  taken  seriously. 
Differences  in  average  intensities  and  throughfall  vjere  highly  significant, 
a  finding  which  could  have  well  been  obtained  vjith  even  fewer  data. 

The  points  on  unwarranted  extrapolation,  the  irrational  shape  of 
our  Tvlnter  intensity  reduction  curves,  our  incorrect  expression  of  the 
relation  of  interception  rats  to  ground  rainfall  intensity,  and  the  na.ture 
of  the  variance  of  our  regression  equations  were  v.^11  taken.    The  CoT^/eeta 
interception  data  were  interesting  in  that  one  of  their  ti-jo  examples 
agreed  with  our  findings. 

After  studying  Coweeta 's  arguments  as  to  the  influence  of  the 
forest  canopy  on  erosion,  we  cannot  but  acknowledge  the  points  they 
make  -  but  still  consider  their  influence  negligible.     To  check  on  this 
further,  we  are  considering  installing  paired  plots  beneath  a  hardvjood 
canopy,  one  plot  undisturbed,  and  one  vj±th  litter  removed.    The  relative 
contribution  towards  erosion  control  of  the  canopy  and  litter  should 
become  evident.     Along  these  lines,  Dunford's  data  in  the  December  Journal 
of  Forestry  are  illuminating. 

We  appreciate  cca-7eeta's  comriients  and  look  for>7ard  to  reading  any 
of  their  findings  on  this  subject. 
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PACIFIC  NORTHWEST  FOREST  AND  RANGE 
EXPERIMENT  STATION 


Watershed  Management  Research 
Semiannual  Progress  Report,  October  1,   1954  -  March  31,  1955 

General 


During  the  last  half  year  we  have  continued  to  stress  the  need  for 
watershed  management  research  in  the  Pacific  Northwest.  Interest 
continues  to  grow„    Water  is  a  popular  subject  in  this  area  of 
hydroelectric  power,  irrigation,   salmon  fisheries,  and  expanding 
industrial  development.    It  is  also  wonderful  grist  for  the  political 
mill,  and  we  hear  many  "grass  roots"  statements  about  partner^ 
ship  programs,  giveaways,  inter  =  state  compacts,  and  high  and 
low  dams.    This  barrage  of  mixed  fact  and  opinion  fails  to  hide  the 
gross  lack  of  real  information,  and  many  people  are  beginning  to 
recognize  the  need  for  objective  and  comprehensive  study  of  our 
water  resourceSo 

Cooperative  Research  in  Bull  Run  Watershed 

A  plan  for  cooperative  research  in  the  Bull  Run  watershed  is 
ready  for  review  on  April  8  by  officials  in  the  Portland  Water 
Bureau.    Planned  investigations  cover  a  20=year  period  at  a  cost 
of  $12,  000  annually  plus  a  total  capital  investment  of  $18,  400  „ 
The  objective  is  to  provide  a  sounder  basis  for  future  management 
of  the  city's  water  supply »    Since  1892,  protection  has  been  the 
only  form  of  watershed  management  in  this  102  =  square=mile 
drainage . 

The  plan  points  out  two  principal  problems  which  can  be  fore  = 
s  een: 

Need  for  more  water.,  =- Eventually  Portland  and  its  environs 
will  need  more  water,  which  the  Water  Bureau  is  seeking  to 
obtain  by  creating  added  reservoir  capacity.    Our  plan  points  out 
the  alternative  possibility  of  gaining  more  water  by  careful  cutting 
of  the  dense  old=growth  stand. 

Assuring  clean  water.  =■=  Protection  of  the  drainage  has  been 
complete  only  in  respect  to  human  disturbance.    Natural  catas  = 
trophes  such  as  fire,  insects,  disease,  and  blowdown  are 


becoming  a  stronger  threat  as  normal  forest  uses  continue  to 
develop  around  this  isolated  body  of  old=growth  timber.  More 
information  is  needed  to  determine  the  possible  effect  of  a  sudden 
destruction  of  protective  cover  and  the  best  means  of  quickly 
restoring  it. 

Four  studies  have  been  proposed: 

Snow  storage  studies  .==  Objective;    To  determine  the  effect 
on  accumulation  and  rate  of  melt  from  (1)  forest  openings  of 
various  sizes,   shapes,  and  positions;  and  (2)  from  snow  fences 
and  other  types  of  artificially  created  barriers. 

Runoff  studies  .=  "Objectives:  (1)  To  get  a  more  accurate 
measure  of  the  timing  and  quantity  of  streamflow,  and  (2)  to 
evaluate  any  increases  m  water  flow  which  result  from  cutting 
for  the  purpose  of  adding  snow  storage  and  reducing  the  loss  of 
water  to  moisture -loving  trees  and  shrubs. 

Soil  studies  .= -Objective:  To  determine  the  variation  m  poten  = 
tial  erosion  hazards  based  on  an  analysis  of  the  physical  properties 
of  distinct  soil  types  which  are  possible  to  delineate  on  a  soil  map. 

Erosion  control  studies  .= -Objective:    To  develop  techniques 
for  minimizing  soil  erosion  and  restoring  loss  of  soil  stability 
which  may  occur  from  any  possible  source  in  the  Bull  Run 
watershed. 

Blue  Mountain  Research  Center 


Some  welcome  help  from  the  Washington  office  enabled  us  to  start 
a  small  watershed  study  on  the  Starkey  Experimental  Forest  and 
Range  last  fall.    It  is  designed  to  determine  relative  amounts  of 
soil  erosion  resulting  from  grazing  on  six  cattle-management 
pastures.    Erosion  will  be  measured  in  sediment  catchment  basins., 
one  of  which  has  been  constructed  in  each  pasture.    Natural  water  = 
sheds, averaging  about  50  acres  m  area  and  with  a  mixed  grass  and 
timber  cover,  drain  into  the  catchment  basins. 

The  test  is  a  supplement  to  the  cattle=management  study  begun 
earlier.    Next  summer,  following  2  years  of  uniform  use  by 
cattle,  three  rates  of  grazing -=light,  moderate,  and  heavy  =  -will 
be  applied  on  the  pastures.    For  each  grazing  intensity,  two 
types  of  cattle  management  will  be  tested:    (1)    season^long.  and 
(2)  deferred  and  rotation.    Grazing  intensities  are  expected  to 
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exert  the  main  influence  on  erosion  so  that  the  two  management 
techniques  will  very  likely  amount  to  replications. 

Soil  disturbance  will  be  evaluated  primarily  on  the  basis  of  sediment 
caught  in  the  basins.    However,  supplementary  records  are  planned 
to  determine  production  and  utilization  in  vegetation  and  changes  m 
the  amount  of  exposed  soil, 

Willamette  Research  Center 


The  Willamette  Research  Center  was  reactivated  last  fall  with 
headquarters  located  in  the  Forestry  Building  at  Oregon  State 
College  m  Corvallis.    Robert  H.  Ruth  is  the  new  leader  in  charge 
of  research  at  both  Cascade  Head  and  H.  J.  Andrews  Experimental 
Forests  . 

Calibration  of  the  experimental  watersheds  at  the  H=  J.  Andrews 
Experimental  Forest  continues.    We  obtained  some  publicity  for 
this  project  in  a  feature  article  appearing  in  the  Portland  Oregonian 
on  March  28.    Emphasis  was  placed  on  the  objectives  of  the  study^ 
particularly  the  possibilities  for  increasing  runoff  by  adding  to  the 
snow  pack  and  delaying  melt. 

Miscellaneous  Activities 

Dunford  has  discussed  the  needs  for  watershed  managem.ent  research 
before  several  groups  during  the  past  6  months.    Among  these  are 
the  Portland  Chapter  of  the  Izaak  Walton  League.,  the  Coliimbia 
River  Section  of  the  Society  of  American  Foresters,   Junior  Forester 
Orientation  course,  Region  6  Advisory  Council,  and  the  station's 
Research  Advisory  Committeeo 

In  January  a  report  was  published  by  the  Governor's  Water  Resources 
Committee  of  Oregon  headed  by  Lyle  Watts.    It  contains  an  analysis 
of  the  status  of  water  resources  in  Oregon  and  traces  the  growing 
competition  for  surface  and  ground  water.    As  an  outgrowth  of 
their  recommendations,  rwo  bills  have  been  presented  to  the  legis  = 
lature.    They  are  being  considered  now  but  have  run  into  strong 
opposition  from  some  vested  interests  in  water  and  recreation. 
One  bill  calls  for  creation  of  a  coordinated  system  of  water 
resources  developm.ent  to  be  administered  by  a  7=man  board.  They 
will  have  jurisdiction  over  water  matters  now  handled  by  four  sepa  = 
rate  commissions  and  boards.    The  second  bill  establishes  a  State  = 
wide  code  for  administration  of  ground  water  resources.  Heretofore 
there  has  been  no  control  over  use  of  subsurface  waters. 
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Front  Range 

In  1938^  six  SDiall  watersheds  at  the  l-!anitou  Experimental  Forest 
were  selected  to  study  the  influence  of  ponderosa  pine  stands  on  the 
yield  of  water.    Each  watershed  was  provided  with  catchment  tanks  for 
collecting  runoff  and  sediment.    A  rain  gage  network  wp.s  established. 

The  six  watersheds  are  contiguous  and  all  drain  in  a  westerly 
direction.    Exposures  are  predominantly  north  and  south.    The  soils 
are  developed  on  an  alluvial  fan  which  consists  of  granitic  materials 
for  the  most  part.    The  soils  along  the  ridges  to  about  half  way  down 
the  slopes  towards  the  main  drainages  of  the  watersheds  exhibit  clay 
pan  development  in  the  subsoil;  the  remainder  do  not.    At  the  beginning 
of  the  investigation,  the  vegetation  consisted  of  second  growth  ponderosa 
pine  with  a  scattering  of  aspen.    The  tree  crown  area  occupied  from  one- 
half  to  two -thirds  the  total  area  of  each  watershed  and  intervening 
open  spots  were  about  one -half  covered  with  native  bunchgrasses  and 
low  shrubs. 

During  the  summer  of  19^ ^  the  ponderosa  pine  trees  were  re- 
moved on  four  of  the  six  watersheds.    An  attempt  was  made  to  convert 
two  of  the  watersheds  to  aspen  and  brush  cover  by  leaving  these  species 
stand  during  the  cutting  operations.    On  the  other  two  treated  water- 
sheds, all  woody  and  shrub  vegetation  was  removed,  and  slash  piled  and 
burned  in  an  effort  to  convert  these  watersheds  to  a  grass  cover. 

Because  of  the  rapid  response  of  the  native  bunchgrass  to  the 
removal  of  the  trees,  the  net  result  has  been  the  conversion  of  the 
four  watersheds  to  a  grass  cover,  with  only  occasional  colonies  of 
aspen  and  brush.    No  ponderosa  pine  reproduction  has  occurred. 


Below  is  summarized  the  treatment  of  the  six  watersheds: 


Watershed 

Size  in 

designation 

acres 

Treatment 

Block 

A 

1.1^88 

Converted  to  aspen  and  brush 

I 

B 

1.75^ 

None 

C 

1.692 

Converted  to  grass 

Block 

D 

1.775 

None 

II 

E 

1.035 

Converted  to  grass 

P 

1.903 

Converted  to  aspen  and  brush 

Results 


Early  in  the  study  it  was  otserved  that  watershed  A  contributed 
more  runoff  and  erosion  from  rainstorms  than  did  the  other  watersheds. 
This  is  shown  by  the  tables  which  follow.    The  rainstorms  causing 
runoff  and  erosion  were  totaled  by  years  for  the  months  of  Jme  to 
September,  inclusive.    The  mean  seasonal  totals  for  the  six  watersheds 
are  found  in  table  1. 

Table  1.--  Mean  seasonal  precipitation  and  runoff  for  six  watersheds 

during  two  periods 


:   Watersheds  -  Block  I   :   Watersheds  -  Block  II 

Period  :        A        :B        :C         :D        :E  :F 
 ;  Ppt.    R/o  :Ppt.    R/o  :Ppt.    R/O  ;Ppt.    R/O  ;Ppt.    R/O  ;Ppt.  R/O 

l^kO-kl  3.85  .0551  3.82  .0128  3.85  .017^^  3.85  .0163  3-7^  .0226  3.82  .OhkQ 

l9l+9-5i^.  1.81  .0515  1.7^  '001k  1.82  .0015  I'Qk  .0012  1.75  -0129  1.77  -087^ 


Ihe  number  of  rainstorms  causing  runoff  and  erosion  varied  by 
watersheds  as  shown  in  table  2. 


Table  2.--  Number  of  storms  causing  runoff  and  erosion  from  six 

watersheds 


Number  of 

storms  : 

Number 

of  storms 

Watershed  : 

causing  runoff  : 

causing  erosion 

1940 -i|-7 

19J+9_54 

I<^k0-k7 

I9J+9-54 

Block  I 

A 

ko 

2k 

22 

16 

Block  I 

B 

35 

11 

9 

1 

Block  I 

C 

3^^ 

3 

9 

1 

Block  II 

D 

25 

5 

7 

0 

Block  II 

E 

31 

10 

5 

2 

Block  II 

F 

19 

12 

5 

1 

During  the  19kO-k"(  period  the  average  total  seasonal  rainfall 
(June  to  September)  which  caused  runoff  amounted  to  3 '82  inches, 
while  for  the  19^9-5^  period  it  was  1.79  inches.    Average  total 
seasonal  rimoff  for  the  two  periods  amounted  to  O.O281  and  O.O26O 
inches,  respectively.    Comparisons  of  these  averages  of  rainfall 
and  runoff  indicate  a  greater  percentage  of  runoff  during  the 
19^+9-5^  period  {l.k^  percent  vs.  0-73  percent)  than  previously  and 
that  this  increase  may  be  attributed  to  the  removal  of  the  tree 
cover  on  four  of  the  watersheds. 

Erosion  caused  by  the  rainstorms  is  very  erratic  for  the 
six  watersheds  and  for  the  two  periods.    In  table  3  the  total  amount 
of  erosion  is    summarized  for  the  six  watersheds  for  the  t\TO  periods. 


Table  3'-    Total  erosion  in  poimds  from  the  six  watersheds 


Period  ! 

Watersheds  -  Block 

T 

X  . 

Watersheds-  Block  II 

A 

B 

C  : 

D 

E  F 

6,712.35 

179.02 

229.^5 

5.7^  11.87 

19^^9-5^ 

5,273.19 

1.80 

3.00 

0 

10.29  7.60 

The  erosion  data  from  the  six  watersheds  are  too  scant  and 
sporadic  for  an  analysis  of  the  effects  of  treatment.    In  addition,  the 
amount  of  seasonal  rainfall  has  on  the  average  "been  ahout  2  inches  less 
during  the  19^9-5^  period  than  formerly,  and  thus  a  dependable  test  of 
the  effects  of  treatment  of  erosion  cannot  yet  be  made. 

Analysis  of  results  . 

The  runoff  data  do  provide  a  basis  upon  which  to  evaluate 
treatment  effects.    The  evaluation  is  based  on  the  relation  between 
total  seasonal  rainfall  and  runoff  for  each  of  the  years  of  the 
X9kp-k7  and  19k9-^k  periods. 

'l;:cThe  analysis  of  treatment  effects  was  first  based  on  the 
relation  between  the  rainfall  and  runoff  occurring  on  the  six 
watersheds  during  the  19kO-k^{  period.    It  was  observed  from  the 
data  that  the  greater  the  rainfall  the  greater  the  runoff,  and 
vice  versa.    Accordingly,  the  regression  equation  which  follows 
was  fitted,  by  least  squares,  to  the  data  as  a  means  of  estimating 
runoff  from  rainfall. 

y  =  O.OIO28X  -  0.0112 

where ^ 

A 

-    y  =  estimated  runoff 

X  =  total  seasonal  rainfall 

The  correlation  coefficient  between  rainfall  (x)  and  runoff  (y) 
was  0.7671^  higlily  significant.    In  the  regression  equation  the  coef  - 
ficient (b)  for  x  is  also  highly  significant  and  the  standard  error 
of  estimate  is  O.O283  inch.    Tlie  equation  appeared  sufficiently  reliable 
on  which  to  base  estimates  of  runoff. 

The  second  step  in  the  test  of  treatment  effects  embodied  an 
analysis  of  variance  of  the  differences  between  the  actual  runoff 
which  occujrred  on  the  six  watersheds  during  each  of  the  years  of 
the  19k9-^k  period  and  the  estimated  runoff  for  the  saiTie  watersheds 
as  determined  through  the  use  of  the  regression  equation.  Significant 
differences  between  the  actual  and  estimated  values  of  runoff  would 
lead  to  the  conclusion  that  treatment  did  have  an  effect,  while  non- 
significant differences  would  point  to  no  treatment  effects. 
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In  table  h  are  summarized  the  differences  "between  tiie  mean  actual 
and  estiraated  values  of  runoff  for  the  19^9-5^  period. 


Table  k.--'  Differences  in  mean  values  between  actual  and  estimated 

rmoff  for  six  watersheds 
19^9-195^ 


Watersheds  -  Block  I 
ABC 


Inches 


Watersheds 
D 


Block  II 
E 


Inches 


Actual  0.0515      0.001^      0.0015  0.0012 

Estimated  .0073  .OO67  -0075  -0077 
Difference      .0kk2      -.0053      -.OO6O  -.OO65 


0.0129 
.0068 
.0061 


0.087^ 
.0070 
.080^ 


As  expected,  the  estimated  values,  based  on  rainfall  and  runoff 
records  for  the  19^0-^7  period,  are  relatively  uniform.  Watersheds 
A;        and  F  show  differences  in  excess  of  the  estimated  values 
while  watersheds  B,  C,  and  D  exhibit  negative  values.    This  indicates 
a  treatment  effect  for  the  former  three,  but  not  for  the  latter.  As 
watersheds  B  and  D  were  not  treated, this  is  not  surprising.    It  appears 
that  treatment  did  not  affect  the  rainfall -r\inoff  relations  of  watershed 
C  during  the  19^9-5^  period.    When  the  mean  runoff  difference  of  the 
untreated  watersheds,  -0.0059  inch,  is  contrasted  to  the  mean  runoff 
difference  of  the  treated  watersheds,  O.O3II  inch,  the  effect  of 
treatment  on  runoff  is  pronounced  for  the  19^9-5^  period. 

The  analysis  also  showed  that  there  were  significant  differences 
between  the  watershed  means,  between  the  yearly  means,  and  between 
the  block  means.    The  difference  between  the  block  means  may  be 
explained  by  the  fact  that  watershed  C,  Block  I,  did  not  respond  to 
treatment  and  tended  to  act  as  another  control.    This  was  not  the  case 
in  Block  II  as  both  treated  watersheds  responded  to  timber  removal. 

The  significant  differences  for  both  the  watershed  and  yearly 
means  are  illustrated  qualitatively  in  tables  5  and  6. 

Table  3-~-  Significance  of  differences  in  watershed  means 

„  .      ,    ,         :  Watersheds  ::  Watersheds 

Watersheds 

:        A  B  C        : : 


A  -  S  S 

B  S  -  NS 

C  S         NS  - 


D 

E 

F 

S 

S 

S 

NS 

S 

S 

NS 

S 

S 

D  S         NS         NS  -  S  S 

E  S  S  S  S  -  S 

P  S  S  S  S  S  - 

S  =  Significant  to  5  percent  level  or  better. 
NS  =  Not  significant  to  5  percent  level. 
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Table  6."-  Significemce  of  differences  in  yearly  means 


Years 


Years  ! 

:    19^9  : 

;    1950  : 

;    1951  : 

1952  : 

;    1953  ; 

;  195^ 

19U9 

_ 

S 

S 

S 

S 

NS 

1950 

S 

S 

S 

NS 

S 

1951 

s 

S 

NS 

S 

S 

1952 

s 

S 

NS 

S 

S 

1953 

s 

NS 

S 

S 

S 

195^ 

NS 

S 

S 

S 

S 

S  =  Significant  to  5  percent  level  or  better. 
NS  =  Not  significant  to  5  percent  level. 


Summary 

On  four  of  the  six  small  watersheds  ponderosa  pine  trees  were 
removed  to  encourage  the  growth  of  grass  and  to  determine  the  effects 
of  tree  removal  on  runoff  and  erosion  from  rainstorms  occurring  from 
June  to  September,  inclusive.    Only  the  runoff  data  were  adequate 
upon  which  to  determine  treatment  effects.    A  longer  period  of  record 
will  be  required  before  sufficient  erosion  data  are  obtained. 

Through  the  use  of  a  regression  equation  based  on  seasonal 
rainfall  and  runoff  records  for  the  19^0-^7  pretreatraent  period  and 
an  analysis  of  variance  between  the  actual  and  estimated  values  of 
runoff  for  the  treatment  period;  19^9  5^ >  "the  effects  of  treatment 
were  determined  for  the  six  small  watersheds. 

For  the  19^9-5^  period,  the  runoff  from  watersheds  A,  E,  and 
F  diffeis  significantly  from  watersheds  B,       and       and  from  each 
other.    Treatment  has  affected  the  rainfall -runoff  relations  of  the 
former  three  v^atersheds  when  compared  to  the  l^kO-k'J  pretreatment 
period.    The  remaining  three  watersheds  are  similar  in  their  runoff 
characteristics  for  the  19^9  5^  period,  indicating  that  treatment  has 
had  no  effect  on  their  rainfall -runoff  relations.    This  is  not  surprisin 
for  watersheds  B  and  D  which  were  not  treated ^  but  it  was  unexpected 
for  watershed  C  which  was  treated. 

Fraser  Hydrologic  Laboratory 

The  past  6  months  have  been  largely  devoted  to  "deck  clearing" 
activity  in  preparation  for  the  initiation  of  new  studies.  Accumulated 
climatic,  streamflow,  and  soil  moisture  data  are  being  compiled  and 
studied  to  enable  conclusions  on  the  effectiveness  of  past  instru- 
mentation and  to  allow  the  use  of  all  existing  information  in  the 
planning  of  new  studies  of  snow  acciomulation  and  melt  as  affected  by 
timber  management. 

An  illustration  gleaned  from  that  old  standby,  the  Wagon  VJheel 
Gap  report,  points  up  the  importance  of  considering  aspect  and  slope 
when  planning  tests  of  timber  removal  effects  on  snow  sublimation 
and  melt.    At  this  latitude,  south-facing  slopes,  not  unusually  steep, 
receive  as  much  solar  radiation  per  unit  slope  area  during  spring  and 
summer  as  does  a  level  area  at  the  equator.    A  similar  but  north-facing 
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slope  receives  less  direct  s^onlight  during  the  same  period  than  does 
a  level  surface  near  the  North  Pole.    Thus,  across  an  east-west 
valley  ve  have  differences  in  solar  radiation  as  great  as  those  tetween 
areas  on  the  eg.uator  and  areas  north  of  the  Arctic  Circle. 
Since  the  Rocliies  insolation  is  "believed  to  be  the  chief  factor  in 
snowinelt,  these  differences  are  of  great  importance  to  watershed 
management  research.    At  Fraser,  a  reputedly  cold  spot,  snow  on 
south  slopes  disappears  several  weelis  before  that  on  north  slopes 
and  probably  melts  on  many  winter  days. 

Discussion  of  trough -type  rain  gage s,  by  B.  C.  Goodell 

Trials  of  trough- type  rain  gages  were  reported  by  the  Kingston 
Research  Center  in  the  last  semiannual  report.    Some  deficiencies 
in  the  catch  of  hemi- cylindrical  gages  were  noted,  and  also  a  correla- 
tion between  deficiencies  and  degree  of  slope  of  the  fi'.age.    It  was 
stated  that  in  theory  such  a  gage  would  not  allow  splash-out. 

To  me,  this  faith  in  the  hemi -cylindrical  shape  seems  misplaced 
in  view  of  the  fact  that  rain  falling  vertically  into  a  level  or 
slightly  sloping  gage  will  strike  along  the  center  line  of  the  gage 
at  such  an  angle  that  high  splash  is  to  be  e^cpected.    Some  splash-out 
would  be  certain,  I  would  think,  when  a  shallow  layer  of  water 
accumulates  in  the  gage.    It  also  seems  likely  that  slanting  rain 
would  be  reflected  from  the  sides  of  the  trough  in  such  directions 
as  to  result  in  some  splash-out. 

Could  the  lesser  deficiency  in  more  steeply  sloping  gages  be 
attributed  to  the  direction  of  splash  to  be  expected?    The  steeper 
the  slope  of  the  gage,  the  more  directional  should  be  the  splash- - 
the  more  the  splash  "do\7nhill"  and  the  less  the  random  lateral  splash. 
The  downhill  splash  will  result  in  splash-out  at  the  lower  end  of 
the  gage,  but  if  the  gage  is  long,  the  loss  here  might  be  less  than 
from  a  less  steeply  sloping  gage  that  suffered  more  lateral  loss. 

E:cperience  here  has  indicated  that  screens  may  be  used  satis- 
factorily to  prevent  significant  splash-out  from  shallow  trough 
gages.    In  extensive  laboratory  tests  of  the  type  FA  inf iltrometer, 
a  screen  adequately  prevented  splash-out  from  a  pan  3  inches  deep, 
1  foot  wide,  and  2-1/2  feet  long.     (The  application  and  measurement 
of  artificial  rainfall  on  types  FA  and  F  inf iltrometers .    H.  G.  Wilm, 
AGU  Transactions,  19'-i-3;>  Part  II,  pp.  Trough  gages  3  inches 

deep,  3  inches  wide,  and  approximately  l6  inches  long,  were  used 
extensively  in  one  field  study  and  were  similarly  protected  against 
splash  loss.    In  each  case^  ^rire  screen  cloth  was  mounted  at  a  height 
of  about  1  inch  above  the  pan  bottom. 

Tempe 

This  is  the  time  for  streamflow  forecasts  and  we,  like  many 
others,  take  a  try  at  it.  Estimates  of  the  flow  of  Salt  River  for 
the  period  March  1  to  May  31  are  determined  by  two  different  methods: 

(1)  Correlation  between  Parker  Creek  streamflow  from  October  1  through 
February  28  and  Salt  River  streamflow  from  March  1  through  May  31i  and 

(2)  correlation  between  the  streamflow  in  Salt  River  from  October  1 
through  February  28  and  streamflow  in  Salt  River  from  March  1  through 


May  31.    The  estimate  "based  on  previous  streamflow  from  Parker  Creek 

was  101,600  acre -feet  (3^  percent  of  average  for  the  20  years  of 

record  available),  and  the  estimate  "based  on  previous  streamflow 

from  Salt  River  was  105,300  acre -feet  {kS  percent  of  average  for  the 

kl  years  of  record).    The  "big  question  now  is  how  close  the  estimates  are. 

The  average  water  content  of  the  snow  courses  on  Salt  and  Tonto 
Basins  was  26  percent  of  norLial  as  of  March  15,  1955^  according  to 
the  Federal-State  Cooperative  Suow  Sm'vey  and  Water  Supply-  Forecasts 
for  Arizona.    Precipitation  at  V/orksia©  Creek  has  "oeen  approximately 
50  percent  of  average  for  the  October  through  Fe"bruary  period.  Thus 
the  drought  continues  in  the  Southwest. 

Reservoir  storage  on  the  Salt  River  is  790;000  acre-feet  -- 
110  percent  of  the  10-year  average  "but  only  ^5  percent  of  capacity. 

If  we  consider  drought  as  some  combination  of  weather  condi- 
tions tha"c  restricts  moisture  availability  for  plant  growth,  then 
the  1953-5^  water  year  was  not  a  drought  year  in  this  part  of  Arizona. 
Precipitation  at  Workman  Creek  for  the  sunmer  growing  season  was 
185  percent  of  the  longtime  average,  and  for  Sierra  Ancha  headquarters 
13^  percent  of  the  longtime  average. 

However    if  we  consider  drought  as  some  combination  of  weather 
conditions  that  restricts  the  flow  of  streams,  then  the  1953-5^+  water 
year  migi^.t  be  considered  a  drought  year.    Salt  River  contributed 
3^6,000  acre -feet  to  Roosevelt  reservoir  compared  ^o  an  average  ann^aal 
flow  for  the  period  I913  to  I950  of  554,000  acre-feet.    The  1953-5^ 
water  yield  of  Workman  Creek,  on  the  other  hand,  was  2.7^  inches.  This 
compares  vriLth  the  I6  year  average  of  3*39  inches.    Wliile  2.74-  is  below 
the  16-year  average;  it  is  almost  exactly  median  for  the  period  of 
record;  "being  overbalanced  by  2  high  years  of  flow  out  of  the  I6  years 
of  record. 

It  is  interesting  to  note  that  in  Workman  Creek  in  19^0-^1 
when  the  highest  annual  streamflow  and  the  highest  annual  precipitation 
ever  recorded  in  V/orkman  Creek  occurred,  the  summer  rainfall  was  next 
to  the  lowest  on  record,  exceeded  only  by  19^^-8.    In  the  second  highest 
streamflow  year^  1952,  s'oiamer  rainfall  was  almost  exactly  average. 
Thus,  streamflow  may  well  serve  as  an  index  of  drought  for  the  irrigated 
valley,  but  may  be  entirely  wong  as  an  index  of  moisture  availability 
for  plant  grovrth  on  the  watersheds.    And  similarly,  precipitation  may 
well  serve  as  an  index  of  drought  for  the  growth  of  plants  but  may  be 
entirely  wrong  as  an  index  of  streamflow  conditions. 

A  determination  of  whether  a  condition  of  drought  exists  or  not 
depends  on  more  than  precipitation  and  streamflow.    For  example,  an 
irrigation  project  optimistically  designed  to  use  more  than  the  average 
streamflow  could  experience  chronic  drought  even  though  precipitation 
and  streamflow  approach  the  average  each  year. 

Preliminary  records  of  cutting  the  broadleaf 
species  on  North  Fork  of  Workman  Creek  show 

no  significant  changes  in  streamflow   \ * 

The  first  cutting  treatment  was  completed  on  the  North  Fork 
watershed  of  Workman  Creek  in  August  1953.    This  cut  removed  all 
broadleaf  species,  such  as  alder  and  maple  t'nat  require  large  amounts 
of  water  during  the  growing  season,    growing  along  the  living  streams 
or  immediately  in  or  adjacent  to  seeps  and  springs. 


One  hundred  fifty-eight  alders  (Alnus  olplongif olia ) ,  varying  in 
.    .size  from  1  to  33  inches;  and  9^6  maples (Acer  grandidentatum ) ,  varying 
in  size  from  1  to  11  inches,  were  cut  and  left  on  the  forest  floor. 
The  total  basal  area  of  these  trees  vras  271  square  feet,  and  was 
approximately  0.6  percent  of  the  total  Lasal  area  of  ail  species  in 
the  North  Fork  watershed  or  the  trees  from  ahout  1-1/2  acres  out  of 
the  2^8 -acre  watershed. 

Streamfiow  records  for  the  1953-5^  water  year  (October  1,  1953 
to  September  30>  i95^)  showed  no  increase  or  decrease  in  annual  water 
yield.    The  "F"  value  from  the  covariance  analysis  was  0.015  and 
^.75  would  be  required  for  significance  at  the  5  percent  level. 

Precipitation  and  streamfiow  were  not  average  during  1953-5^' 
.„..,The:  winter  was  dry  imtil  March.    During  March  more  than  12  inches  of 

moisture  was  recorded  and  about  two-thii'ds  of  the  ye&,r's  water  yield 
..'■  was  measured  in  this  1  month.    Both  winter  precipitation  and  winter 

streamfiow  were  below  average. 

Summer  rainfall  was  165  percent  of  average  and  summer  yield 
"•was  the  third  highest  since  1939'    The  7  days  of  highest  water  yield 
produced  nearly  one -third  of  the  total  siimmer  flow  for  the  4 -month 
period  June  through  Septembers 

This  precipitation  and  runoff  pattern  could  have  masked  the 
^■'"  changes  in  vrater  yields  that  may  have  resulted  from  the  cutting  treat- 
ment and  that  may  show  up  in  another  year  of  more  nearly  average  con- 
-  ditions.    On  the  other  hand,  it  may  be  that  removing  less  than  1  percent 
of  the  basal  area  of  a  watershed  will  not  result  in  significant  changes 
in  water  yields  even  though  the  trees  cut  are  water-loving  species. 

Grand  Junction 

Badger  Wash  Cooperative  Study 

Initial  infiltration  and  erosion  measurements  at  Badger  Wash 
were  completed  in  October  195^'    These  were  made  as  part  of  a 
cooperative  study  to  determine  the  effect  of  livestock  exclusion 
on  erosion  and  r^onoff  in  the  salt  desert  shrub  t^'pe.    The  average 
•^results  of  the  1953  and  195^  tests  are  as  follows: 


Average  infiltration  rates  for  last  20  minutes  of  tes t s 


Soil  derivation 

:  Average  infiltration  rate  ( inches/ ho^^) 

:              Dry  runs 

Wet  rims 

Shale 

0.62 

0.56 

Mixed  shale  and  sandstone 

.87 

.69 

Sandstone 

2.38 

•  1.45 

-8- 


 Average  erosion  rates  from  infiltrometer  tests  

^  .,   ,     .     ,  .  :  Erosion  rate  ( tons/acre/'inch  surface  runoff) 

Soil  derivation   — ^  ■  ■  ry—  

  :    Dry  runs   :         vfet  runs  


Shale  k.22  3-20 

Mixed  shale  and  sandstone  3 '03  2.28 

Sandstone  .78  .70 


The  data  are  "being  analyzed  statistically  in  order  that  initial 
differences  in  infiltration  and  erosion  characteristics  may  be  estab- 
lished. 

Initial  ground  cover  was  measured  in  1953  suid  ournmarized  in  the 
semiannual  report  for  October  1953- March  195'+'    In  1958  and  at  subse- 
quent 5 -year  intervals  further  measurements  of  vegetation,  infiltration, 
and  erosion  are  planned  in  order  to  determine  relative  changes  which 
occur  on  grazed  and  ungrazed  watersheds. 
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Effect  of  Cutting  Cove--Site  Vegetation  Upon  Soil  Moisture 

y.Tiere  vegetation  has  been  cut  on  Cov^rocta  watersheds  what  changes 
in  soil  moisture  can  bo  e3<pccted  is  a  question  frequently  raised  by  visiting 
technicians.    One  treatm.ent  recommended  in  the  1953  Program  Conference  was 
to  determine  the  effect  of  cutting  the  cove-hardwood  forest  typo  on  water 
yield.     During  March  and  ^^pril  all  shrubby  and  tree  vegetation  growing  in 
the  cove-hardvrood  typo  was  cut  or  girdled  and  treated  with  Atlas  "A",  To 
measure  changes  in  soil  moisture  transects  extending  from  the  creek  channel 
up  the  slope  into  the  oak-hickory  forest  type  v/ere  established  on  the  con- 
trol and  treated  vxatersheds.     Gravimetric  sampling  stations  v^ere  established 
at  33  foot  and  66  foot  intervals  along  each  of  the  transects.  Preliminary 
results  from,  data  processed  this  quarter  are  reported  in  Table  1  for  one 
pair  of  transects.     Both  transects  had  sim.ilar  amounts  of  total  soil  m.ois- 
turc  in  April,     yThon  sampling  stopped  ^.ugust  28  the  untreated  cove- site  area 
had  been  reduced  7.20  inches  while  the  treated  area  changed  only  1.20  inches. 
For  these  deep,  well  drained  soils  gravimetric  equipment  limited  routine 
sampling  to  7  feet.     Since  a  fev/  roots  were  observed  below  the  7  foot  level, 
plans  for  the  next  season  are  to  measure  changes  in  the  entire  soil  mojitlo. 

Table  1 . "-Compari son  of  total  soil  m-oisture  as  measured  on 
a  pair  of  transects  in  o.  cove-hardwood  site  having  deep, 
■  vrcll  drained  soil 


Depth        •  Control  watershed  j  Treated  Tvratcr shed 


J  April  28 i 

August  31: 

Change 

:Aprii  28 { 

August  31: 

Change 

Feet 

Inches 

Inches 

Inches 

Inches* 

Inches 

Inches 

0- 

•  ,5 

1,90 

1,22 

-  ,68 

1.86 

1.72 

-,14 

.5 

-  1 

1,96 

1,19 

-  .77 

1.87 

1,44 

-,43 

1 

-  2 

3,46 

2.64 

-  .82 

3,58 

3,07 

-.51 

o 

-  3 

■  3.81 

2.89 

-  ,92 

3.71 

3,62 

-.09 

3 

-  4 

3.59 

2.31 

-1,28 

3.51 

3,69 

/,18 

/. 

-  5 

3,49 

2,34 

-1,15 

3.19 

3.03 

-.16 

5 

-  6 

3,37 

2,37 

-1.00 

3.42 

3.42 

0 

6 

-  7 

2,30 

1.72 

-  .58 

2.42 

2.37 

-.05 

23,88 

16,68 

-7.20 

23,  56 

22 ,  36 

-1,20 
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E f feet  of  Forest  Cuttings  on  Stream  Temperature 


A  v/atershed  experiment  v/as  carried  out  this  year  in  vifhich  all  tree 
and  shrubby  vegetation  growing  in  the  cove-hardvraod  forest  type  was  dead- 
ened.   Approximately  10  acres  of  cove- site  vegetation  v/as  killed  by  gird- 
ling and  silvicides  on  the  40-acre  v/atershed.     One  of  several  values 
measured  in  this  study  was  stream  temperature  on  the  treated  v/atershed  and 
on  an  adjacent  control  v/atsrshed  of  30  acres «    At  a  fixed  station  in  rapidly 
flomng  water  weekly  maximum  and  minimum  temperatures  were  collected  on  both 
watersheds  for  one  year  in  1947,     These  stations  were  reactivated  in  March 
1954,     Treating  the  cove- site  vegetation  started  in  Jiarch  and  v^as  completed 
April  9,  1954, 

During  the  first  growing  season  of  this  treatment  mean  maximum 
temperatures  sustained  a  significant  2-degree  rise.  Table  2,    The  mean 
monthly  minimum  temperatures  do  not  show  any  definite  trend.    Removal  of 
cove-site  vegetation  along  the  1250  feet  of  stream  channel  indicated  water 
temperatures  can  be  closely  correlated  v^ith  air  temporatureo     During  the 
pretreatment  period  instantaneous  maximums  were  66°  on  both  v/atcrsheds . 
This  year  maximum  temperatures  increased  to  70°  on  the  treated  watershed  ivith 
no  change  on  the  control.     From,  all  watershed  treatments  involving  timber 
cutting  at  Coweeta  the  data  suggest  that  considerable  manipulation  of  crovm 
canopy  vegetation  can  take  place  before  water  temperatures  increase  above 
limits  of  tolerance  for  trout. 


Table  2, --Comparison  of  average  monthly  maximum  stream  tcmperaturo  for 
an  undisturbed  control  and  for  a  watershed  on  v/hich  cove-site  vege- 
tation was  cut  follomng  pr e-treatmont  operations 

(Maximum  stream  temperature  e^^resscd  in  degrees  F,) 


Month 


1947 


Before 

Control:  Treatment  ;  Diff. 


1954 


After 

Control:  Treatment:  Diff, 


April 

56 

56 

0 

56 

57 

May 

57 

57 

0 

57 

57 

June   ' ' 

61 

60 

-1 

60 

63 

July 

61 

61 

0 

65 

67 

Aug, 

64 

64 

0 

64 

68 

Sept, 

65 

64 

-1 

63 

67 

Oct. 

59 

60 

/I 

60 

62 

Nov, 

53 

52 

-1 

51 

54 

i>.ver. 

59,5 

59.3 

60 

62 

/ 


2/ 


l/  Difference  not  significant 

2/  Difference  significant  at  1  percent  level. 
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Pis  charge  Integrator 


A  discharge  integrator  purchased  from  the  Surface  'Tatcr  Branch 
of  the  U»  S»  Geological  Survey  v/as  received  in  November.     The  machine 
vras  to  have  been  tested  before  shipment,  but  considerable  checking  and 
adjustment  was  necessary  before  it  could  be  used.    As  mentioned  in  the 
January-I larch  1953  Quarterly  Report,  we  have  found  Integrator  Ho«  49  to 
be,  the  more  accurate  than  previous  procedures  and  that  it  reduces  com- 
puting time  75  percent.     The  present  rate  of  integrator  computations  on 
W-1  curvilinear  charts  is  one  month  per  man  hour.    However,  v;e  vrondor 
vyhy  a  machine  with  so  fovr  moving  parts  should  cost  -^llll  in  comparison 
vdth  standard  office  machines  and  complex  laboratory  equipment. 


Further  Studies  on  the  Yfater  Balance 


Retention  storage  capacity  of  the  Cowecta  watersheds  usually  plays 
its  most  visible  role  in  the  v/ater  balance  during  the  months  of  October, 
November  and  Decembor,    Precipitation  diAring  this  fall  period  may  have 
little  effect  on  increasing  baseflov/  of  streams.    The  current  precipitation 
obviously  goes  into  retention  soil  moisture  to  satisfy  the  deficit  created 
during  the  growing  season,    A  good  example  occurred  this  fall  when, as  re- 
ported in  the  July-September  report,  vegetation  was  affected  by  lack  of 
soil  moisture  and  streams  registered  record  low  flows.    Over  5  inches  of 
rain  in  October  and  November  did  not  raise  bascflov;  of  streams. 

Ordinarily,  recharge  to  ground  v/ater  does  not  occur  until  the  re- 
tention storage  deficit  is  first  reduced  to  zero.     Under  natural  conditions 
at  Cov/eeta  complete  recharge  does  not  occur  simultaneously  throughout  a 
whole  vratershed,  but  is  extremely  variable,  particularly  ivhen  the  fall 
rains  are  small.    For  example,  it  has  been  observed  that  some  areas  villi  be 
at  field  capacity  dovna  to  the  water  table,  and  during  storms  there  is 
accretion  to  the  ground  water  table,  v/hile  other  areas  arc  at  various  stages 
approaching  this  condition. 

To  estimate  the  operating  range  in  retention  storage  on  a  watershed 
basis  it  is  proposed  to  use  the  viatcr  balance  equation  as  follov/s: 

-  R    -    P  -  (I  -f  E      ^  RO    f    ^  D) 

v;hcre  -"^  R    3  difference  between  initial  and  final  values  of  retention 

soil  moisture 

^   D    -  difference  between  initial  and  final  values  of  ground  water 
P  Precipitat.ion 
I    s  Interception 
-  Evaporation 

The  equation  has  been  applied  to  V.'atershed  To,  2  for  October-December,  the 
period  of  soil  moisture  replenishment.     The  change  in  retention  storage,  a  R^ 
as  obtained,  is  a  field  va.lue  v/hich  v;ill  vary  from  year  to  year.     It  repre- 
sents the  accretion  from  the  September  30  deficit  to  approximate  field 
capacity.     It  does  not  correspond  to  the  total  available  water  for  plant 
grovrfch  between  field  capacity  and  wilting  point. 
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Tho  v/atcr  talancc  as  shovm  in  Tablo  3  is  for  those  yje.rs  having  a  fairly 
steady  depletion  of  ground  water  in  the  growing  season,.  The  mininuin  flows 
in  Column  1,  Table  3,  indicate  tho  extent  of  summer  depiction.    An  assump- 
tion vras  made  that  for  soil  moisture  replenishment  to  b  c  com-plotc  over  tho 
entire  watershed  only  those  years  i-rhen  v;ater  storage  had  increased  ap- 
proycimatcly  1,0  area  inches  during  the  October  and  November  period  v/ould  be 
used. 


Table 

3, --Soil 

moisture 

retention  storage 

for  ITatershcd 

rJo  ♦  c 

(Estimated  from  vro.ter 

balance 

equation  p 

cried 

Oct.  1- 

Nov,   30 ) 

:Accre- 

:  Accrc- 

Minimum: Procip- 

:  Intcr- 

•  :  Evap-  : 

Run- 

:tion  to 

:  tion  to 

Year 

:Date 

:  flow 

: it at ion 

:  ception: oration: 

01 1 

; gro  und 

soil 

: water 

.  moisDiiro 

C .  s.m. 

Ins, 

Ins , 

Ins, 

Ins. 

Ins, 

Ins  , 

(1) 

T2J 

147 

T5T 

vn 

1935 

Oct. 23 

.24 

12.50 

1,27 

3,00 

1.83 

0,40 

6.00 

1936 

Sept.  19 

.30 

18,30 

2,20 

3,00 

3,50 

1,50 

8,60 

1937 

Oct,  1 

.36 

16.56 

1.94 

3,00 

2,95 

1,40 

7,27 

1941 

Oct.  25 

.13 

14,82 

1.83 

3,00 

1.94 

,85 

7,20 

1944 

Nov.  11 

,20 

12.67 

1,47 

2,00 

1,22 

,80 

7.18 

1947 

Oct.  6 

.27 

18,99 

2,14 

3,00 

3.65 

1.18 

9,02 

Avera? 

7,55 

Interception  in  Column  3  v/as  obtained  from  a  linear  relation  for  a  Southern 
Appalachian  hardvrood  forest.     The  fixed  evaporation  amounts,  ColiAmn  4,  wore 
estimated  using  various  sources  of  information©    Transpiration  during  the 
dormant  season  is  negligible  or  zero.    Changes  in  ground  vntor  storage, 
Goluirai  6,  vjore  obtained  by  using  the  storage  discharge  curve,  ■ 


From  the  values  in  Column  7  it  appears  that  tho  estimated  average  retention 
storage  capacity  of  the  v/atershod  above  tho  normal  sumaner  point  is  7,5  inches 
of  vratcr. 

Figure  1  illustrates  the  pattern  of  ground  water  recharge  for' the  v^.ole 
season  and  for  shorter  intervals  as  September  19  to  October  5,  1936,  For 
this  short  interval  the  retention  capacity  is  5,9  inches.    The  value  is  less 
than  the  7,6  inches  in  Table  3  due  to  the  fact  that  soil  moisture  replenish- 
ment is  not  complete  over  the  entire  watershed. 

It  is  reasonable  to  assume  from  these  results  that  each  year  soil  moisture 
storage  capacity  on  ITatershed  Wo,  2  operates  in  the  neighborhood  of  7eO 
inches.     Total  retention  storage  is  larger  than  this  amount.    Allowing  mainly 
for  interception,  one  large  storm  around  8  inches  should,  in  a  normal  year, 
bring  most  of  the  watershed  up  to  field  capacity,    17hen  storms  are  small  and 
scattered  ivith  opportuaiity  for  ground  evaporation  it  may  perhaps  take  16 
inches  of  rainfall  to  satisfy  retention  storage, 
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Figure  1.— Stroara  hydro grapll,  1S36.    l^^atershed  No. 


The  Circular  Normal  Distribjation 

The  circular  normal  distribution  has  been  dovclopcd  by  Gumbel, 
GreomTOod,  and  Dvirand  (1)  as  a  distribution  function  ajpplicable  to  recur- 
rant  phenomena  having  a  Icnown  period.    The  function  is,  therefore,  of  par- 
ticular value  for  climatological  and  hydrological  data  v^iich  are  Imovm  to 
have  an  annual  cycle  and  may  be  expressed  in  12  monthly  values  or  frequen- 
cies,    Gumbel  (2)  has  given  many  practical  applications  v/hich  illustrate 
the  m.erits  of  the  function. 

The  histogram  in  Figure  2  consists  of  adjusted  mean  monthly  runoff 
values  from  VJatershod  lie,  18  for  the  17-year  period  1936-1952,    These  values 
are  adjusted  to  a  360  day  year  consisting  of  12  equal  months  and  adjusted 
again  to  conserve  the  annual  total.     The  frequencies  represented  by  the 
monthly  am.ounts  of  runoff  illustrate  one  kind  of  time  series  suitable  for 
analysis.     The  mode  occurs  in  I'larch  and  the  anti-mode  in  September,  For 
this  example  it  happens  that  runoff  for  September  is  greater  than  the 
October,  so  that  distribution  is  not  s;;jnMnetrical , 

Table  4, — Monthly  runoff  Covjeeta  V^atershed  No,  18 

PQ^iod  1956-1952 

(in  inches )  '  '  ■' 


Month     :  Frequency:  1st,   :     2nd  :     Month:  Frequency:     1st     :  2nd  tTheoretical 
:  observed  :  Adj.   :    Adj.:  :  observed  :    Adj,   :  Adj.:  Rate 


Mar.             6e41        6,201        6,29  6,06 

April            5,08          -             5,08      Feb,  5.44  5.829  5,90  5,45 

May               3,68        3,560        3,60      Jan,  4,44  4.295  4,35  4,07 

June             2.^6          -             2.36      Dec,  2,71  2.622  2,65  2,73 

July             1,99        1,925        1.95      Nov,  1,67  -  1,67  1.83 

Aug,             1«69        1,635        1.65      Oct,'  1.23  1,190  1,20  1,36 

Sept,  1,45  -  1.45  1,22 

38,15  3.782  38.15  38.16 


The  theoretical  values  of  the  distribution  are  com^puted  by  procedures  de- 
veloped in  reference  (l)  and  (2),     The  values  are  plotted  as  the  smooth 
curve  in  Figure  2,    The  fit  is  not  too  good  for  t?iis  particular  example, 
and  at  present  there  is  no  test  for  goodness  of  fit, 

(1 )  Gumbel,  E,  J. ,  Greonvrood,  J,  A,,  and  Durand,  D, 

The  Circular  Normal  Distribution:  Theory  and  Tables,  Jour,  Am,  Stat, 
Assn.  Vol.  48:  131-151,  March  1953, 

(2)  Gumbel,  E,  J, 

Applications  of  the  Circular  Normal  Distribution,     Jcor,  Am,  Stat, 
Assn,    Vol.  49:   267-297,  June  1954,  ■  ... 
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Fif^uro  2. "-Monthly  mean  runoff  -  "'Tatorshed  Ko,  18 
1936-1952 


The  raaiji  roason  for  this  hrief  articlo  is  not  to  demonstrate  this  now 
function,  which  is  adequately'"  described  in  the  foregoing  referencos  (l)  and 
(2),  but  to  suggest  that  it  will  bo  used  Y/ith  caution  even  whon  the  fit  ap- 
pears satisfactory.    The  circv^lar  normal  distribution  is  syinmetric  about 
the  modal-antimo dal  axis.     It  is  rather  remarhable  that  the  monthly  rmoff 
distribution  in  Figure  2  exhibits  so  rauch'  symiTietry,  considering  the  annual 
raiP-feJ.l  pattern. 
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Cov7GGta  Hydrologic  Notos 


The  precipitation  deficiency  for  July-September  v/hich  anounted  to 
6,80  inches  continued  through  this  quarter  until  the  last  week  in  December 
when  the  accumulated  deficit  was  11,5  inches,    A  hea^/y  rainfall  totaling 
6,07  inches  after  Deceriber  28th  halted  this  dry  trend  and  restored  the  last 
quarter  precipitation  to  normality.     Precipitation  for  the  v/ater  and  ccden- 
dar  years  was  below  normal,  Table  5,     During  the  quarter  snow  flurries  vrcre 
quite  frequent  and  at  one  tim.e  there  vras  appreciable  snovf  at  the  higher 
elevations. 

Table  5, — Precipitation  summ.ary 


Month 

Precipitation 

:  Deviation  t 

No,  of:  Deviation 

(1954) 

from  normal : 

storms: from  normal 

October 

0,87 

-2,59 

12  -7 

November 

4.70 

-0.45 

6  /3 

December 

10.35 

/3,22 

9  -4 

Quarterly  Total 

15.92 

/0,18 

27  -8 

Vfater  Yr,  to  Oct, 

31  . 

65,61 

-3e75 

Water  Yr,  1955  to 

Dec, 31 

15.05  ■ 

:  /2.77 

Calendar  Year 

66,60  : 

-2.78 

Air  temperatures  were  generally  belov/  normal  for  the  last  quarter. 
Table  6,     Cold  weather  persisted  for  extended  periods,  with  a  fexr  storms 
moving  into  the  area  from  the  Gulf  of  Me:cico  bringing  higher  tem.peratures . 


Table  6 .--Clim.atic  summary  of  air  temperatures  and  evaporation 


Average 

!        Ma::ii'aum  : 

Ln:.mui.i 

Evaporati  on 

Month: 

:Dev,f rom: 

: Dev. from: 

Dev.  from.: 

Dev. from 

1954 

; normal  ; 

1954 

:  nornal  • 

1954  • 

no  rma 1  : 

1954  : 

normal 

Op 

op 

Op 

Op 

Op 

Op 

In. 

In. 

Oct, 

55,2 

-0,8 

70,8 

-0,1 

39,6 

-lc6 

2.89 

/  .32 

Nov, 

42,1 

-3,0 

55.9 

-2,7 

28.3 

-3.1 

1.32 

-  .37 

Dec . 

37.2 

-2.3 

48,2 

-3,1 

26.2 

-1.1 

1,30 

/  .25 

Aver, 

44.8 

-2.0 

53.3 

-2oO 

31.4 

-1.9 

1.84 

/  .07 
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It  is  interesting  to  note  that  miniinum  air  temperatures  shov;  a  greater 
range  than  the  maximunis.     Part  of  this  is  attributed  to  location  of  the 
v:eather  station  in  a  frost  pocket  on  ohe  Administrative  Area.  Ordinarily 
the  greatest:  variation  vrould  be  the  ninimunase 

Table  7, — Range  of  maxinum  and  miniinum  air  temperatures 

October  -  December  1954 


Goto  ber     ^  iTovember  December 

I.iin,        I.Iax,  Kin,    Max,  Min ,  Max. 


Low 

20 

41 

7 

39 

8 

31 

High 

62 

86 

50 

70 

54 

60 

Range 

38 

45 

43 

31 

46 

29 

Due  to  lack  of  rain,   soil  moisture  ivas  replenished  slowly  during  the 
quarter.    October  and  November  contributions  to  soil  moisture  v;ere  negli- 
gible.   Observations  of  soil  moisture  during  trail  construction  as  viell 
as  streamf lov:  suggest  that  the  December,  2  7  storm  was  responsible  for 
bringing  the  entire  soil  profile  to  field  capacity.  . 

Extrem.ely  lovj  streamflow  and  groundwater  tables  persisted  throughout 
most  of  the  quarter,     liany  wells  in  the  county  v;ent  dry  and  remained  so 
until  the  December  27  stem.     Table's  shows  some  instantaneous  minim.um  flov/s 
on  Y/atershods  of  varying  elevation. 


Table  8s --Minim.um.  instantaneous  flovrs 


Watershed 

Mean  elevation 

Discharge 

Feet 

0 ,  s  fcm« 

2 

2825 

Oo08 

22 

3434 

0.,35 

27 

4155 

0,16 

36 

4245 

0,47 
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The  Covreeta  guidebook,  on  page  9,  lists  minimum  flovj"s  as  observed  on 
gaged  watersheds.     Table  9  lists  new  minimum  floivs  observed  this  fall. 


Table  9, --Record  minimum  f lovers  established  1954 


Vfatershed 

Discharge 

Watershed 

Discharge 

C,  s.m. 

C , s .m. 

2 

0.08 

27           .■■  ■ 

0,16 

7 

0,48 

■  28 

0,53 

14 

0,38 

36 

0,48 

18 

0.27 

37 

0.31 

19 

0,67 

41 

0,48 

22 

•     ■  0,35 

12           ■  • 

0o44      ■■  • 

Cooperation  .  ,       ■   , ,         .    ■  _  ;  , ,  . 

Arrangements  vj-ere  completed  virith  the  University  of  Georgia  school  of 
Forestry  for  Cov«reeta's  10th  graduate  thesis  project,     Leroy  Jones,  a  former 
cooperative  forestry  student,   started  field  work  on  his  Masters  thesis 
during  the  Christmas  holidays, 

Kenneth  Pitcher,  graduate  student  in  Forestry  at  N,  C,  State  College, 
spent  December  20- January  4  processing  streamflovj-  data  for  his  llasters 
thesis.    Ho  plans  to  have  the  thesis  completed  by  May  5,  1955, 

Inquiries,  Consultation,  Visitors 

A  helpful  Program  Conference  was  held  at  Coweeta  Kovember  29  to 
December  3  to  revievf  research  needs,  techniques,  and  priorities  vj-ith  respect 
to  the  basic  hydrology  phase  of  the  Coweeta  program.     Participating  vrere 
Storey  and  Osborne  (Vfashington  Office);  Lull  (Kortheastern  Stat  ion)  jlThelan 
(R-7);  Horton  (Vicksburg  Infiltration  Project) j  and  Meginnis,  Johnson, 
Kovncr,  Evans  and  Metz  from  the  Station, 

Extending  of  the  Y[ater  Facilities  Act  to  the  Eastern  States  and  passage 
of  Public  Law  566  during  the  83rd  Congress,  plus  critical  Avater  shortages  in 
the  Southeast  have  greatly  increased  inquiries  about  watershed  management 
and  vxork  of  an  S  &  PF  nature.     During  the  last  year  over  100  technical 
inquiries  were  handled  on  a  consulting  basis  or  by  correspondence, 

i 
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The  local  SCS  District  has  asked  help  in  preparing  preliminary  plans 
for  an  application  for  planning  assistance  imder  Public  Lav,'  566,  Tentative 
plans  are  for  a  90,000  acre  v/atershed  project  on  the  Little  Tennessee  River 
above  Prentiss,  North  Carolina,     If  local  people  organize  and  surveys  in- 
dicate the  Little  Tennessee  appears  to  be  a  promising  project,  Co'Teeta  would 
be  strategically  located  vri.th  reference  to  flood  prevention  activities  and 
efforts  to  evaluate  them. 

The  heav;^''  visitor  load  continued  this  quarter  with  19  groups  and  a  total 
of  88  people  being  shovm,  around  the  Laboratory,    A  vreek's  training  session 
vre.s  provided  Robert  Pierce,  a  llortheastern  Station  trEvnsferoe. 

Publications 

Yvillians,  Jerry,  Gs 

A  study  of  the  effect  of  grazing  upon  changes 'in  vegetation  on 
a  watershed  in  the  southern  Appalachian  Mountains, 
Jour,  of  Forestry^   52(11),  November  1954, 
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PIEDMONT  RESEARCH  CENTER 
Octobor  -  December  1954 


The  hot  dry  weather  of  summer  continued  into  October  with  the  precipi- 
tation that  month  the  lowest  recorded  on  the  Calhoun  to  date.  Precipitation 
for  1954  totaled  33,08  inches.    This  was  14o50  inches  lovrer  than  the  50-year 
average  for  a  nearby  Tfeather  Bureau  station,- 


Quarterly  Climatic  Summarj'"  -  Calhoun  E:^  crimental  Forest 


Ilonth 

:Averag 
;Max.  • 

e  temperatures  J 
Min«     :  Mean: 

Highest : 
temp ,  : 

Lov.re  st 
temp , 

:No,  of  days: 
:  v/ith  rain  : 

Pr  OG  ip .  : 

Evap, 

°F 

Op 

Op 

Op 

Op 

Inches 

Inches 

Oct. 

81 

45 

63 

100 

24 

2 

0,62 

5,02 

Nov, 

59 

33 

46 

72 

17 

12 

2,95 

1,84 

Dec, 

54 

27 

40 

71 

12 

9 

3.24 

1,51 

Loblolly  Pine  Seed  Source  Plantings 

Loblolly  pine  from  nine  geographic  seed  sources  ranging  from  Maryland 
to  Mississippi  were  planted  on  the  Calhoun  Erporiraental  Forest  in  March  1950, 
This  planting  is  one  of  several  established  in  cooperation  with  the  Tenn- 
essee Valley  Authority  to  test  the  variation  of  plantings  of  different  seed 
sources  in  different  locations,  and  demonstrate  contrasting  development  of 
plantings  in  a  single  localityo     The  seedlings  used  in  this  planting  vj-ero 
one-year-old  and  were  raised  in  TVA  nurseries. 

The  data  from  the  fifth-yoar  r emeasurement  Aro  summarized  in  the  table 
belov^  for  eight  of  the  nine  seed  sources.     The  other  seed  source,  from  North 
Carolina  seed,  failed  during  the  first  growing  season.    This  source  was  re- 
placed with  a  South  Carolina  source  which  also  failed.     Then  in  19  52  seedlings 
from  a  second  South  Carolina  source  were  planted,  and  the  third-year  measure- 
ments for  these  trees  are  included  in  the  table. 

The  Nantucket  pine  tipmoth,  Rhac ionia  frustrana,  has  done  considerable 
damage  to  the  plantings.  In  nearly  all  of  the  sources  there  is  a  high  per- 
centage of  infestation.  The  ultimate  effects  of  this  damage  may  or  may  not 
be  serious. 


_l/  Joint  projects  of  the  Divisions  of  Watershed  Management  and  Forest  Manage- 
ment r, 
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Considoring  all  the  factors,  the  North  Alabama,  Georgia^  and  South 
Alabama  sources  shov/  the  best  fivo-ycar  results |  while  the  Worth  Mississippi 
and  Virginia  sources  shovj  the  poorest  five-year  results, 

1/ 

Summary  of  survival,  total  hoigi:it,  and  tipmoth    damago  of 


loblolly  pine  from  s 

elected  see 

d  sources  planted 

on  the 

Calhoun  Experimental  Forest 

Average 

:    Average  : 

Trees  shov/ing  tip- 

Seed 

Source 

Survival 

tTotal  Height  : 

moth  damage 

Number 

State 

Percent 

Foot 

Percent 

1 

Alabama,  north 

93,75 

10.65 

.  42.2 

2 

Al abama ,   s  outh 

95.83 

8.90 

73.9 

3. 

Georgia 

95.83  . 

9.30 

67.4  _ 

4  • 

Maryland 

72.92 

8.23 

68,6 

.5 

Mississippi,  east 

75.00 

8.98 

75,0 

•6 

Mississippi,  north 

70.83 

8.21 

82.3      '  ■ 

8 

Tennos  see 

66.67 

8.12 

90,6 

Virginia 

68.75 

8.78 

57.6 

.  17  y 

South  Carolina 

■.  62.50 

4.72 

..    .  93.3   

1  /  Nant  uclcet  pine  tipmoth,  Rhyacionia  frustrana.  .  ■         .    ' .- 

2/  1-0  stock  planted  in  March  1952. 

Humus  Typos  ^  .  .  ' 

On  the  Calhoun  E:perimQital  Forest  there  are  three  areas,  each  about 
15  acres,  loaovm  as  the  stand  conversion  compartments.    One  is  being  managed 
for  pure  shortleaf  pine,  one  as  a  pine-hardv/ood  mixture,  and  one  as  hard- 
vTOod,     'i'lie  object  of  this  long-term  experiment  is  to  determine  the  effect 
of  changing  the  plant  cover  upon  soil  properties  and  the  littleleaf  disease 
of  shortleaf  pine.     Intensive  pretrcatment  data  have  been  collected  on  the 
vegetation,  soils,  Phytophthora  cinneamomi,  and  humus  types.     This  report 
i s  cone  c  rned  with  the  humus  types  in  the  three  compartments.     The  findings 
of  the  survey,  v/-hich  included  observations  of  134  pits,  follovj-: 
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Composition  of  Littor 


Humus  Type*  ' 

Pino 

rino  cc  naravjcoG. 

HardiTOo  d 

;        i  OT^^X 

Imporfoct  Iicr 

22 

1 

23 

Thin  ilor 

30 

7 

37 

Fc-lty  Mor 

2 

1 

3 

Greasy  Mor 

1 

1 

Thin  buff  Mull 

2 

24 

18 

44 

Scxnd  ilull 

4 

4 

8 

IlGdium  Hull 

9 

9 

18 

Total 

60 

47 

27 

134 

*  Types  identified  according  to  description  in  Humus  key  produced  by 
CommittoG  on  Soil  Humus  Types  of  the  Forest  Soils  Division  of  the  Soil 
Science  Society  of  America, 


On  these  areas  the  important  factor  contributing  to  the  organic  layers 
is  the'  vegetation.     The  forest  floor  is  dependent  on  the  completeness  of  the 
canopy, ' and  the  quantity  and  decomposition  rate  cf  material  added  to  the  soil 
surface. 

In  the  mor  tyrjec, -foup-d  mainly  on  areas  of  pine  litter,  the  organic 
material  decomposes  slovrly  and  mixes  little  with  the  mineral  horizonsc  Of 
the  60  pits  under  pine  litter,  all  hut  six  xrore  mors,    '.,Tien  a  portion  of  the 
litter  consists  of  more  rapidly  decomposing  hardvT-ood  species,  a  humus  layer 
like  that  found  beneath  the  pines  is  formed,  and  som.e  material  also  m.ovos 
into  the  surface  mineral  soil  form.ing  an  A-[_  hcrizono     Of  the  47  pits  in  pino- 
hardvrood  litter,  all  but  10  had  an  A,  horizonc    'iThen  the  litter  consists 
entirely  of  hardwood  leaves  then  an        is  usually  formed j  in  the  27  pits  in 
hardvroed  litter  all  had  an  A-j^  horizon. 

Although  topographic  position  affects  the  organic  layers,  this  feature 
T/as  confounded  v;ith  vegetation'.  The  ridges  and  upp^i-r  slopes  were  pure  pine, 
the  middle  slopes  mixed  sto.nds,  and  the  lor/er  slopes  and  bottom-S,  hardwoods. 

The  texture  of  the  surface  soil  is  also  a  factor  in  dctjrmd nation  of 
humus  tj.'pes.  However,  the  vjhole  area  covered  in  this  survey  had  a  surface 
layer  cf  sandy  loem. 

Ilorc  and  more  interest  is  being  shovm  in  forest  soils  at  the  present 
time.     The  type  of  forest  floor  is  important  because  it  is  t^io  one  phase  of 
forest  soil  which  can  be  altered  by  the  forest  manager  in  a  relatively  short 
tim.e.     Copies  of  the  "Key  for  Classification  of  Forest  Humus  Types"  as  pub- 
lished in  the  Soil  Science  Society  of  America  Proceedings  arc  available  at 
the  Piedmont  Research  Center.    "•Te  vrould  appreciate  knowing  of  any  areas  where 
the  key  does  not  seem  to  apply. 
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General 


A  field  day  was  hold  on  October  8  for  state  forestry  personnel  and 
extension  foresters  from  North  Carolina  and  South  Carolina,    About  25 
attended* 

Hetz,  as  Station  representative,  attended  the  annual  meeting  of  the 
North  Carolina  Forestry  Association  in  Vj'inston-Salcm,  N,  C,,  ITovcmbcr  16-17, 

A  program  conference  at  Cov/eeta  v/as  attended  by  I.Iotz  from  November  30 
to  December  3,    -  .  ■  . 

The  Center  was  visited  by  GI  inspectors  Cliff  and  Josephson  of  the 
Washington  Office  on  October  20-21;  and  a  functional  inspection  of  forest 
management  work  was  made  by  Lexon  ( ''Jashington  Office)  and  Tom  Evans  on 
November  29-30,     An  internal  audit  T\ras  also  made  by  Vfilmoth  (R-8)  and 
Humiicutt  on  Docembor  7-8, 


H-16 


Southeastern  Forest  Experiment  Station 
QIMiTBRLY  EROGRESS  REPORT 
January  -  March  1955 

DIVISION  OF  KA.TERSHED  MMGEIIEIIT  RESEARCH 


Sm2.I/LRY 


CoTj-eeta  Hydro  logic  Laboratory 


Pag^ 


Operations    Activities  j 

Checking  weir  blade  ratings^  streemflov:  and 

precipitation  records  oe  •toa«t*««at*e*»*«*  eHl 
Field  cruise  of  YJatershed  22  completed,  .o*eo.e..«9..eHl 
Timber  sals  m-ade  on  Watershed  41  ,  o  e  »  «.»«..  H  1 

Hydro  logic  l-loteso  o.*«oeo<>o.»*e>**»*«>oe»eoH2 

CCOpe  ration    s^gtvaieo*     »i>»e     •«     eot»»or»pa  6»H3 

Ir-formation  and  Education  ,oteo»«oeo«eo.»o».».«H3 

Visitors  .<,,o   ..o.,   ...oc...,  =  ...««eH4 

Publications  .••t««*««*eo*   ••«••.••••«•  ••.H4: 

Piedmont  Resear-ch  C gater 

C 1  IKS.  t  ece««e*e09>*»coac««c(*e*aea*»*  iI5 

Stand  Conversion  Area  .      ..«,..,-,,,,.,b.g....  H5 
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Southeastern  Forest  Experiment  Station 
QUARTERLY  PROGRESS  REPORT 
January  -  March  1955 

DIVISION  OF  VJATERSHSD  mNAGBilE^TT  RESEARCH 

COl'SETA  HYDRO  LOGIC  lABOPATORY 


G-  eneral 

A  combination  of  the  heaviest  I  and  E  vrorkload  ever  experienced  d  uring 
the  winter  season  plus  lack  of  non-technical  manpOTver  made  for  slow  progress 
on  analysis  of  research  data  this  quarters     It  Y.'as  necessary  for  Kovner  and 
Johnson  to  spend  considerable  time  on  the  follo-'dng  operational  activities* 

1,  Reviemng  some  of  the  back  streamflow  and  precipitation  records  for 
selected  watersheds  to  check  and  assure  reliability  of  the  data. 
For  some  watersheds  v/here  it  was  desirable  to  check  water  yield 

on  a  monthly  basis,  integrator  techniques  viere  devised  for  processing 
12  months  of  streamf lov:  data  in  5  to  6  hoursa    '"ie  are  studying 
procedures  for  reducing  posting  errors  in  the  various  steps  now- being 
used  for  processing  precipitation  datao 

2,  Continuing  the  progi'am  for  field  checking  of  the  weir  blade  rating 
for  all  Cox'reeta  installations*    The  120°  weir  blade  rating  curves 
derived  under  flows  expe  rienced  to  date  check  closely  with  those 
published  by  Hertzler  in  1838* 

3e    On  YTatershed  22  a  100-percent  cruise  of  all  stems  OsS"  dsbeh,  and 
larger  was  ma.de  by  species  for  all  vegetation  except  laurel  and 
rhododendron.    The  Wayah  District  of  the  North  Carolina  National 
Forests  cooperated  in  this  cruising  project  by  making  available 
Assistant  Ranger  Yfilliam  Bryan^    Tlhen  office  processing  of  the 
cruise  data  is  completed  this  spring,  plans  are  to  start  one  of 
the  stand  variable  treatmentse 

2e    ""A'atershed  41  was  selected  as  an  area  for  testing  the  influence  on 
streamflow  of  converting  and  managing  a  forest  stand  to  produce  a 
maximum  value  of  wood,  -  This  quarter  the  first  conversion  cut  of 
175,000  bd*  ft,  was  marked,  proposed  roads  located  and  laid  out, 
specifications  for  removing  forest  products  to  retain  water 
quality  prepared,  and  a  tiniber  sale  made  to  the  Gordon  Lumber 
Company  of  Aineville,  North  Caiclina, 
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Hydro lop;io  Motes 


Air  temperatures  for  the  first  quarter  were  below  normal,  and  sub- 
freezing  temperatures  persisted  for  extended  periods.    For  30  days  during  the 
quarter  the  evaporation  pan  was  frozen  over  with  ice,    A  short  warm  period  the 
last  week  of  February  and  again  during  the  second  week  in  March  advanced 
vegetative  grovrth,    A  minimiAm  of  7°  on  March  27  did  considerable  damage  to 
pastures  J,  flowering  shrubs,  fruit  orchards  and  to  forest  trees  where  bud  scales 
had  broken  and  leaves  had  started  to  develop » 

Table  lo-^Climatic  surimary  of  air  temperatures  and  evaporation 


t  Average  s        Maximum         i        Minimum  i  Evaporation 

Month  f  1955  sDev,  from  sl955     sDev,  fromsl955  s  Dev,  froms  1955  :  Dev.  from 
:  of      ;  normal  ofs  mormal  of:    of  :  normal  of !  in»     :  normal  in. 


Jan, 
Feb. 

Mar, 

36e8 

41,3 
49,5 

»3o4 

rO,3 

/2o7 

47.8 
52,9 
61o8 

-3,3 
-0,1 
^le  9 

25,7 

29  a8 

37o5 

"3«6 

ro.9 

/3.6 

,:95 
1,77 
2,54 

/o.io 

-0,28 

Aver, 

42c3 

-0,1 

54,2 

-0,5 

31*0 

-0,7 

1.75 

A  large  portion  of  the  January  precipitation  came  in  the  form  of  snow. 
At  the  higher  elevations  snow  accumulation  was  10-12  inches  and  remained  on 
the  ground  from  January  15  to  February  2,     The  precipitation  deficit  during 
the  last  6  months  in  1954  that  had  accumulated  to  11*5  inches  by  late  December 
influenced  soil  moisture  and  result edin  gromdwater  and  streamflow  being 
imrkedly  below  normal  during  the  quarter.      Duo  to  lack  of  rainfall  in 
January  groundwater  replenishment  was  slow.    Streamflow  did  not  respond 
materially  during  the  February  storms.    It  wasn't  until  after  a  3-4  inch 
storm  on  March  22  that  streamflow  and  groundvfater  elevations  returned  to 
normal  spring  levels.     Since  streamflow  usually  returns  to  these  higher  levels 
in  December  or  January,  this  is  one  of  the  latest  replenishment  dates  ob- 
served at  Coweeta, 


Table  2, 

—Precipitation 

summary 

Month  s 
; 

1955  8 

• 
• 

Dev.  from 
normal 

January 

February 

March 

Inches 

10,72 
6.67 

Inches 

^3,86 
-1,19 

Quarterly  total 
Water  Yr,  to  3/31 
Cal,  Yr,  to  3/31 

19.61 
34o67 
19,61 

-2»44 
/0,91 
«-2,44 
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Cooperation 


Universi/bies {--There  are  5  graduate  theses  scheduled  for  completion 
this  sprdng.    Since'  one  member  of  the  Coweeta  staff  is  on  each  graduate 
committee  it  h^s  kept  Johnson  and  Kovner  busy  reviewing  and  commenting  on 
analysis  and  contents  of  the  first  thesis  drafts. 

Leroy  Jones-  Masters  Problem  is  handling  the  first  conversion  cut 
in  placing  a  forest  stand  under  intensive  management  to  produce  a  maximum 
value  of  wood.    His  marking  job  was  reviewed  March  15  in  a  field  conference 
^vith  Forest  Management  peoples    The  175,000  bd.ft,  of  saw  timber  marked  by 
Jones  v/as  sold  to  the  Gordon  Lumber  Company  of  Asheville,  Worth  Carolinae 

Professor  Bob  Dils  from  Michigan    State  College  spent  March  16-31  at 
Coweeta  helping  rewrite  the  "Outline  for  Compiling  Precipitation  and  Runoff 
Data  from    Small  Drainage  Areas,"    Technical  Note  No.  34.    Plans  are  to  have 
the  revised 'publication  issued  as  a  Station  Paper  during  the  coming  summer. 

Little  Tennessee  River  Watershed  Associat ion t— Land  owners  and  people 
living  in  the  90,C00-acre  watershed  of  'the  Little  Tennessee  River  above 
Franklin,  lu  C,,  org8n.ized  a  mutual  association  February  27  mth  Dr.  Harry 
Brown  of  Mountain  City  as  President,     The  Association  requested  Forest  Service 
help  in  assembling  information  and  supplying  research  data  that  may  be  useful 
in  developing  its  application  for  planning  assistance.    The  Association  has 
stated  its  objective  for  watershed  improvement  was  to  be  through  work  on 
agricultural  and  forest  land  and  will  not  stress  use  of  engineering  T\Drks  to 
reduce  flooding  and  siltation  of  streams. 

Information  and  Education 

Several  news  articles  were  prepared  in  response  to  requests  for  material 
on  watershed  management  for  the  special  Forestry  Section  of  the  Asheville 
Citizen-Tim.es,  Febrmry  27,  1955,  commemorating  the  Golden  Anniversary  of  the 
Forest  Service. 

A  training  session  on  water  resource  management  was  provided  for  the 
Assistant  Supervisor  and  5  District  Rangers  from  the  Cherokee  National  Forest 
and  7  TiYildlife  Specialists  from  the  Tennessee  Conservation  Division. 

Meginnis  and  Johnson  spoke  on  research  results  of  the  Forest  Service  in 
the  Eastern  United  States  at  a  hydrolor ists  training;  session  of  the  Soil 
Conservation  Ser-vice,  Spartanburg,  South  Carolina,  on  January  4,  These 
trainees  are  to  be  responsible  for  hydro  logic  evaluation  in  the  small  watershed 
program. 

Johnson  gave  a  talk,  "The  YiTater  Shortage  in  Worth  Carolina  -  Is  There 
An  Ansvxer,"  at  the  February  10th  Midwinter  Board  Meeting  and  Conservation 
Cnnferenoe  of  the  Garden    Clubs  of  North  Carolina,  Inc.      On  March  22  he  dis- 
cussed the  watershed  management  research  program  at  Co\Yoeta  before  members  of 
the  Hydraulic  Data  Branch,  Tennessee  Valley  Authority, 
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Johnson  spent  February  11  at  N,  C,  State  College  discussing  Forest 
Influences  with  students  and  faculty  members  and  lectured  to  XI  Sigma  Phi  on 
Vfatershed  Management  Research  of  the  Forest  Service. 

Visitors 

Usually  the  first  quarter  of  the  year  provides  a  breather  from  the 
heavy  visitor  scheda).e  thus  enabling  the  2  technicians  to  get  some  research 
done©    This  quarter  i/vas  one  of  the  most  active  on  record  and  vre  discussed 
our  research  program  in  the  field  to  12  groups  totalling  115  peppleo 

Publ icati  ons 

The  publicationj  "A  Method  for  Determining  the  Minimum  Duration  of 
Tfatershed  Experiments,"  by  Kovner  and  Evans  was  selected  by  the  Committee 
on  R\:'noff  of  the  American  Geophysical  Union  as  an  outstanding  paper  that  has 
appeared  in  the  current  Transactions*    The  interest  shoim  by  the  Comraittee 
members  and  in  inquiries  has  led  to  the  authors  being  requested  to  inform 
the  American  Geophysical  Union  about  additional  information  and  nevj"  de- 
velopments they  are  making  on  this  subject. 


H-4 


PIEDMOITT  RESEARCH  CEIITER 
January  -  March  1955 


Cliirate 

The  weather  vjas  fairly  normal  during  January  and  February,  "but  Liarch 
did  not  conforn.    Rainfall  d^oring  liarch  v;as  2o44.  inches  belo-vv  nornalj  hoTvever, 
the  big  calamity  occurred  I'^ien  the  tempei^ture  dropped  belov/  freezing  the 
last  five  days  of  the  month,  killing  the  1955  peach  crop  and  severely  damaging 
grain  crops*    The  quarterly  cliEatic  sizramary  is  given  in  the  follovdng  table. 


Quarterly  Climatic  Summary  -  Calhoun  Experimental  Forest 


Month 

5Average 

• 

:  Max,  1 

temperatures  t 

• 
• 

:Hin,  Mean: 

Highest: 
temip,  : 

Lowest  J 

• 
• 

temp,  : 

ITo,  of  days 
rdth  rain 

• 
• 

:Frecipe 

• 
• 

:  Evap, 

Op 

Op 

Op 

Op 

Op 

Inches 

Inches 

Jan. 

53 

28 

40 

75 

14 

9 

4a31 

le74 

Feb, 

58 

31 

44 

73 

7 

9 

4,10 

1,79 

Mar  ch 

68 

40 

54 

85 

16 

12 

1.97 

3.82 

Stand  Conversion  Area 


Much  of  the  Piedmont  forest  occupies  poor  site.    Host  of  this  land  is 
in  its  present  condition  due  to  effects  of  past  land  use  practices  on  the  soil* 
The  question  arises  as  to  hovj'  fast  and  how  much  we  can  change  the  soil  proper- 
ties so  as  to  improve  grov/ing  conditions  for  vegetation,    A  long  term  project 
on  the  Calhoun  Ei^erimsntal  Forest  is  aimed  at  this  problem.. 

The  general  objective  of  the  stand  conversion  study  is  to  determine  how 
species  compositior  of  forest  stands  will  affect  the  physical  characteristics 
of  the  soil  and  the  incidence  of  the  littleleaf  disease  of  shortleaf  pine. 

Three  areas  of  shortleaf  pine,  each  about  10  acres  in  size  and  com- 
parable as  to  site,  are  being  m.anaged  so  that  the  f  uturesjtgtnds  vail  be 
shortleaf  pine,  a  shortleaf  pine-hardwood  mixture,  and  jCiSe"^.rdwoods ,  Before 
any  treatment  v;as  started  the  areas  viere  mapped  with  respect  to  vegetation, 
littleleaf  disease,  Phytophthora  cinnamoni  occurrence,  humus  type  and  soil 
properties.    Soil  properties  measured  were  confined  to  percolation  rate, 
volume  weight,  pore  space.    Detailed  soil  maps  were  also  made  v/ith  respect 
to  profile  descriptions. 
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The  treatment  on  the  pine  area  has  consisted  of  removing  all  hea'dvroods 
from  the  stand.     Initially,  all  large  hard-vjoods  were  poisoned,  and  since  then 
all  sprouts  have  been  cut  periodicallye    Open  areas  appearing  in  the  stand 
are  planted  with  shortleaf  pine  where  natural  seeding  does  not  take  place. 

The  treatment  of  the  stand  to  be  pine-hardwood  has  consisted  of  re- 
moving about  half  the  over story  and  planting  both  pine  and  hardwoods.  Several 
thousand  white  oak,  white  ash  and  yellovz-poplar  have  been  planted  to  date. 
Some  shortleaf  pine  has  also  been  planted,    Y/ithin  the  ne:ct  four  years  the  re- 
mainder of  the  old  pin3  overstory  will  be  removed  and  planting  will  continue 
until  a  good  stand  is  assured. 

On  the  area  to  be  pure  hardwood  practically  all  of  the  pine  overstory 
has  been  removed.  Oak,  ash  and  poplar  have  beon  plemted  thro-ughout  the  area. 
In  order  to  test  the  occurrence  of  littleleaf  in  the  nevr  stand  some  pine  must 
be  present  and  so  about  10  percent  of  the  new  stand  will  consist  of  shortleaf 
pinee 

The  course  of  the  littleleaf  disease  mil  be  followed  on  the  old  pines 
on  the  pure  pine  area  and  on  the  new  crop  of  pines  on  all  three  areas.  Re- 
measurement  of  all  other  factors  mil  be  deferred  until  nevj  stands  are  well 
established  on  the  mixed  and  hardwood  areas. 
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SEMI-AMTUAL  REPORT 
Forest  Influences  Research 
Southern  Forest  Experiment  Station 

October  195^+  -  March  I955 
Vicksburg  Infiltration  Project 

Plans 

A  consultants'  conference  was  held  in  Vicksbijrg  December  8  and  9^ 
195^  to  review  soil-Tnoisture  prediction  work  conducted  to  date  and 
to  present  current  and  proposed  studies.    Principal  conclusions 
and  recoiffinendations  agreed  upon  by  the  conferees  are  listed  as 
follows : 

1.  The  project  should  expand  its  study  to  huKid  tropical  cliiraates, 

with  Puerto  Rico  recommended  due  to  available  Forest  Service 
facilities^  installations,  and  variety  of  soils  and  rainfall. 

2.  Eraphasis  should  be  placed  on  soils  with  traf f icability  problems; 

futiire  studies  sho\ild  be  directed  toward  ir.proving  the  ac- 
curacy of  the  prediction  at  the  high  moisture  contents;  wells 
shouj-d  be  installed  on  wet  sites  for  water  table  level  obser- 
vations . 

3.  '   Some  data  should  be  collected  at  Vicksburg  toward  comparison 

of  accretion  and  depletion  relations  in  plowed  and  non-plowed 
fields. 

k .    More  data  for  frost  conditions  and  spring  breakup  should  be 
pbta,ined . 

5.  It  was  emphasized  that  the  work  or  correlation  of  prediction 

relations  with  soil  and  other  site  characteristics  shoiold  be 
given  very  high  priority.     It  was  suggested  that  a  statis- 
tician be  employed  to  guide  this  work.     It  was  recognized  that 
ohis  analysis  of  data  might  lead  to  the  need  for  more  field 
work . 

6.  The  effects  of  temperature  and  latitude  on  rates  of  soil 

moisture  depletion  should  be  investigated  further. 

Consultants  present  were: 

Dr.  E.  A.  Colrr:an,  California  Forest  and  Range  Experiment 
Station,  U.  S.  Forest  Service,  USDA,  Berkeley,  California. 

l^.  M.  D.  Hoover,  Rocky  Mountain  Forest  and  Range  Expcri- 
m.ent  Station,  U.  S.  Forest  Service,  USDA,  Ft.  Collins, 
Colorado . 


Dr.  G.  W.  Musgravo,  Soil  Conservation  Service,  USDA, 
Washington,  D»  C. 

Mr.  A.  C.  Orvedal,  Soil  Survey,  SCS,  Plant  Industry  Station, 
USDA,  B^-ltsville,  Maryland. 

Dr.  H.  G.  WiliTi,  NeWYorlt  College  of  Forestry,  Syracuse,  W,  Y. 

Dr.  A.  A.  War lam.  Consulting  Engineer,  New  York,  N.  Y. 

Others  in  attendance  at  the  conference  in  addition  to  nenibers 
of  the  Project  staff  and  Traf f icability  Section,  Waterways 
Experiment  Station  staff  were: 

Mr.  R.  R.  Phillipe,  Office,  Chief  of  Engineers,  Department 
of  the  Ariry,  Washington,  D.  C. 

Ml'.  H.  G.  Storey,  U.  S.  Forest  Service,  USDA,  Washington,  D.  C 

Mr,  L.  R.  Grosenbaugh,  Southern  Forest  Experiment  Station, 
U.  S.  Forest  Service,  USDA,  New  Orleans,  Louisiana. 

Mr,  H.  W.  Lull,  Northeastern  Forest  Experiment  Station, 
U.  S.  Forest  Service,  USDA,  Upper  Darby,  Pennsylvania. 

Mr.  M.  P.  Harrington,  Bureau  of  Yards  and  Docks,  U.  S.  Na^vy, 
Washington,  D.-C, 

Mr.  C.  E.  Molineaux,  Cambridge  Research  Center,  U.  S.  Air 
Force,  Cambridge,  Massachusetts. 

Mr.  P.  Van  Cauwenberg,  D^'troit  Arsenal,  OrdiiMxcM  Qorps, 

Department  of  the  Army,  Detroit,  Michigan. 

A  field  survey  leaders  meeting  of  the  four  regional  survey  parties 
was  held  in  Vicksburg  during  the  second  week  of  January.  The 
meeting  was  called  to  iron  out  various  problemis  that  had  arisen, 
incorporate  the  pertinent  recommendations  of  the  consultants,  and 
work  out  a  uniform  soil -moisture  prediction  procedure  for  use  in 
the  four  regions. 


Operations 

An  office  report  has  been  prepared  on  soil  moistiar^j  and  strength 
studies  conducted  in  Alaska  during  last  summer.    Similar  reports 
covering  the  studies  at  Miles  City,  Montana,  and  the  Palouse  area 
of  Washington,  have  been  prepared  during  the  period. 

The  study  on  effect  of  solar  radiation  on  soil -moisture  drying  was 
discontinued  after  having  been  in  operation  at  Vicksburg  since  April, 
1953'     In  this  study  three  adjacent  stacks  of  fiberglas  units  were 


used  for  soil-moistur-c  meas^arements^  one  stack  under  natural  her- 
baceous cover^  on^j  with  herbaceous  cover  clipped,  and  one  kept 
bare  of  vegetation.     In  addition  to  the  usual  records  of  precip- 
itation, air  temperature,  and  relative  huinidity,  measureiuents  v/ere 
made  with  Gier-Duniile  total  and  net-exchange  radiometers,  and 
Eppley  pyrheliometer,  and  an  evaporation  pan  with  anemometer. 
Data  are  yet  to  be  analyzed. 

Preparatory  to  writing  a  work  plan,  soil,  vegetation,  and  clii-nata 
information  has  been  collected  for  the  tropical  study  scheduled 
to  begin  next  fiscal  year  with  headquarters  in  Puerto  Rico. 
J.  S.  Horton  and  S.  J.  Knight  of  Waterways  Experiment  Station 
visited  the  Canal  Z;one,  Jamaica,  Haiti,  Dominican  Republic,  and 
Puerto  Rico  making  preliminary  arrangements  for  the  study. 

The  work  of  the  soil  strength -moisture  surveys  is  progressing  on 
schedule.    The  Southern  Survey  team  is  collecting  soil  moisture 
and  strength  data  on  179  sites  located  in  parts  of  seven  states. 
The  Northeastern  Survey  has  established  I38  sites  in  six  states; 
the  Lake  States  Survey  is  studying  169  sites  in  four  states,  and 
ihk  sites  are  under  study  in  three  states  of  the  Intermountain 
region.    Detailed  descriptions  have  been  made  of  each  of  the  63O 
sites.    Duplicate  soil  cores  have  been  obtained  at  four  depths  for 
determinations  of  saturation  volume,  60  cm.  tension  moisture,  and 
bulk  density.     Several  rounds  have.' been  ii.ade  in  measurement  of  soil 
moisture,  cone  index,  and  remolding  index.    Bulk  samples  were  col-  ■ 
lected  at  three  depths  at  each  site  and  sent  to  Vicksburg  for 
analysis.     Organic  matter  and  mechanical  analysis  have  been  com- 
pleted on  these  1,890  bulk  samples,  and  plasticity  constants 
determined  on  a  portion  of  them.     The  Surveys  have  also  been 
making  soil  moisture  predictions  for  their  sites  using  the  pro- 
cedures worked  out  at  the  Survey  leaders  meeting. 

Work  has  continued  periodically  on  analysis  of  soil  moistare  con- 
stants.   Moisture  constant  data  collected  by  the  Project,  and  data 
obtained  from  recent  literature  have  been  compiled  on  cards .  Low, 
intermediate,  and  high  tension  moisture  values  plus  some  field 
constants,  are  being  correlated  with  other  soil  properties  such 
as  texture,  organic  matter,  bulk  density,  big-pore  voLcmie,  drain- 
age capacity,  and  plastic  limits . 

A    work  plan  has  been  prepared  for  the  soil-moisture  study  of 
cultivated  vs.  non-cultivated  areas.     Initial  sm.apling  and  site 
treatmionts  have  been  made . 
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Results 


Tho  first  two  y^iirs  work  of  tho  Project  hc.s  been  published  in  a 
^-voluiiv  report  consisting  of  sorae  600  pages.  This  was  published 
as  TM  No.  3-331,  Corps  of  Engineers,  U.  S.  Army,  entitled,  "Fore- 
casting Traff icability  of  Soils,  Report  No.  3>  The  Development  of 
Methods  for  Predicting  Soil  Moisture  Content,"  and  di'.ted  October, 
195^-     It  is  not  available  for  general  distribution. 

Also  published  in  the  last  six  months: 

1.  Reinhart,  K.  G.  and  Taylor,  R.  E. 

195^.     Infiltration  and  available  water  storage  capacity  in 
the  soil.    Trans.  Am.  Geophys.  Union  35:  791-795 . 

2.  Reinhart,  K.  G.  and  Pierce,  R.  S. 

Dec.  195^*    Tanlis,  traff  icability,  and  trees.  Southern 
Lui'nberman,  2  px'. 

3.  Moyle,  Ralph  C.  and  Zahner,  Robert. 

Dec.  195^'    Soil  jnolsture  as  affected  by  stand  condition. 

Soutbern  Forest  Experiment  Station,  Occasional 

Paper  137 • 

k.     Carlson,  Charles  A.  and  Pierce,  R.  S. 

1955".'  Tlie  field  maximtua  moistiare  confeEt.    Soil  Sci,  Soe-. 
Am.  Proc.  I9:  8I-83. 

A  paper,  "Soil-i.oisture  regime  in  some  forest  and  non -forest  sites 
in  northern  Wisconsin,"  by  J.  L.  Thaines,  J.  H.  Stoeckeler,  and  . 
R.  A.  Tobiaski,  was  presented  at  the  195^  i.ieeting  of  Soil  Sci.  Soc . 
of  Aiv-erica. 

Publications  in  preparation  include: 

1.  Wr.ten/ays  E;:peri:.-ent  Station,  Corps  of  Engineers. 

1955'    Field  tests  of  nuclear  instrur.e^nts  for  the  ;  .easurement 
of  soil  moisture  and  density.    Miscellaneous  P:.-Der 
No.  3-117 . 

2.  Lull,  H.  W.  and  Reinhart,  K.  G. 

19--.     Soil-r..oisture  measurement.    Planned  tis  Occasional 
Paper,  Southern  Forest  Experirjent  Station. 

3.  Carlson,  C.  A. 

19--.    Estirction  of  field  maxir;ui-.  moisture  content.  Probably 
will  be  Sent  to  Soil  Sci.  Soc.  A-m.  Proceedings. 

A  paper  on  the  use  of  fiberglas  units  in  r:,ountain  soils  will  be 
presented  by  J.  S.  Hcrton  at  the  Western  Snow  Conference  at  Port- 
land, Oregon  in  April,  1955- 


-  k  - 


Krili-x-.  Tests  for  Gully  Plcintiag. 

A  study  of  the  soil  cor.ditioning  effects  of  Kriliuii  on  young  lob- 
lolly pine  planted  on  adverse  gully  sites  was  installed  in  Nfc.y  1952 
in  north  Mssissippi.    Kriliur.,  is  a  soil  conditioner  developed  by 
the  Monsanto  Cheidcal  Conpany  for  treating  soils  of  high  clay  con- 
tent to  nake  then  ..ore  porous  and  friable. 

Results  after  three  growing  seasons  since  treatment  strengthen 
earlier  conclusions.    On  the  basis  of  this  test^  Krilimi  offers 
little  proi-.ise  in  gully  and  erosion-control  planting  on  hard  packed 
kaolinitic  subsoils  typical  of  north  Mississippi  gully  bcttoiis. 
Its  application  to  severely  eroded  sites  is  difficult  and  costly, 
and  failed  to  ir..prove  survival  or  groT-rbh  of  loblolly  Seedlii:.gs 
on  such  adverse  sites. 

A  Lianuscript  presenting  final  results  has  been  subrdtted  for  pub- 
lication in  the  Journal  of  Forestry.     The  study  has  been  closed. 


Grasses  and  Legui'.es  for  Erosion  Control 

A  study  to  deterr^Lne  the  effects  of  selected  grasses  and  leguiies 
on  soil  hydrologic  properties  was  established  in  north  Mssissippi 
in  January  1955.  " 

Three  blocks  were  established  in  each  of  two  borrow  pits.  Within 
each  block  ten  treatments  were  planted.    Each  treatment  is  a 
selected  grass  or  legur.-.e.    Prior  to  being  planted,  the  sites  were 
examined  to  deten.ane  initial  hydrologic  conditions.    As  the  treat- 
ments progress,  the  sites  will  be  re-exanined  to  determine  the  value 
of  the  different  treatr.ents. 


Pine  Response  to  Fertilizers 

A  study  to  determine  the  effects  of  single  and  repeated  fertilizer 
applications  on  survival  and  growth  of  loblolly  pine  seedlings 
planted  on  severely  eroded  sites  was  established  in  April  I95U. 

The  severe  drouth  conditions  which  prevailed  through  most  of  the 
growing  season  of  I95U  eliminated  the  initial  plantings  on  treat- 
r.ient  and  control  areas  alike .    Replanting  was  com.pleted  during 
February  und  fertilization  will  be  com.pleted  by  April  1955. 
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Three  replications  c.tich  of  six  treatments  were  installed  on  eroded 
loess  :u"id  on  eroded  Coastal  Plain  soil.    Treatnents  included  appli- 
cation of  nitrogen,  phosphorus,  potassiu.i,  and  trace  elements 
singly  and  in  various  couibinations .    Early  in  195^,  a  random  half 
of  each  plot  will  again  receive  its  original  treatment. 

Pine  Response  to  Leg-unes  .-    .  ^ 

A  study  was  installed  in  north  Mississippi  in  April  195^  to  deter- 
mine the  response  of  loblolly  pine  seedlings  planted  on  adverse 
sites  to  interplanted  herbaceous  legu-^es. 

These  plantings  failed  almost  completely  during  the  severe  drouth 
conditions  of  195^'     The  study  was  re-estc;blished  in  February  1955. 

Four  replicated  treatments  were  installed  on  sites  of  sheet  eroded 
loess  and  of  Coastal  Plain  soil.    Loblolly  seedlings  planted  6x6 
feet  apart  were  interplanted  with  Lespedeza  bicolor,  Lespedeza 
sericea,  and  Trifolium  incarnatum.    A  fourth  set  of  plots  without 
leguirie  interplanting  was  included  for  controls. 


Soil  Moisture  and  Tree  Growth 

A  cooperative  study  was  installed  in  north  I>lississippi  in  April 
195^  to  determine  the  relationship  between  tree  growth  and  soil 
:rioist\ire  content  as  it  v^.ries  from  day  to  day  and  season  to  season, 
also  to  obtain  soil  and  soil  moisture  data  for  th^j  Forest  Service 
Vicksburg  Irjfiltration  Project.    Trou  growth  is  measured  by  a  dial 
gauge  dondrometer  and  soil  m.oisture  by  a  Coli/ian  soil  r^oisture  r.eter. 

Fiberglas  units  cover  a  range  fro'.i  thu  surface  to  k2  inches  in  depth 
on  each  of  three  loessial  sites.    The  forest  cover  is  17-year-old 
shortleaf  pine  originally  planted  6x6  feet. 

During  late  June  of  195^  soil  moisture  content  iieared  the  wilting 
point  and  tree  growth  leveled  off  quickly,  then  ceased.  Slight 
growth  was  recorded  during  the  winter  ^..onths. 

Soil  i.ioisture,  cli;-;atic,  and  radial  growth  data  will  be  gathered 
througlri  the  1955  growing  season. 


Site  Changes  with  Species  Conversion 

A  study  was  installed  in  north  Mississippi  in  f^fcirch  195^  to  deter- 
mine the  nature,  rate,  and  extent  of  sit._  changes --especially  those 
affecting  infiltration  and  retention  of  water--associated  with  con- 
version of  ridge  stands  of  worthless  hardwoods  to  pine. 
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Trectnents  include  three  replications  each  of  released  loblolly 
seedlings  planted  at  three  spacings        x  ^4-,  6x6,  and  8x8)  on 
each  of  thre^  aspects  (south,  ridge,  and  north)  plus  controls. 
Despite  drouth  conditions,  survival  of  planted  seedlings  on  these 
forest  soils  has  been  excellent. 

Changes  in  physical  and  chemical  properties  of  the  surface  six 
inches  related  to  watershed  values,  will  be  determined  at  intervals 
during  the  next  20  years.     These  properties  include  weight  of 
surface  litter,  organic  liatter  content,  total  pore  space  and  size 
distribution,  percolation  rate,  and  bulk  density. 
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